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p.    Disconnect  the  Heat  Indicator  Unit. 

Wrench,  open-end,  5^-in. 
Disconnect  the  heat  indicator  unit  from  the  water  jacket  at  the  left 
rear  of  the  engine  (fig.  159). 
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q.    Remove  the  Left  Air  Funnel  Assembly. 

Screwdriver  Wrench,  open-end,  ^-in. 

Loosen  clamp  that  holds  funnel  assembly  to  ventilator  box.  Remove 
nut,  cap  screw  and  lock  washer  that  hold  funnel  support  clamp  to  bracket, 
and  lower  assembly. 

r.    Disconnect  Vacuum  Pump  Lines. 

Screwdriver  Wrench,  open-end,  54-in. 

Wrench,  open-end,  -fe-in.  Wrench,  open-end,  %-in. 

Remove  the  vacuum  line  and  hose  from  the  pump  to  the  screen,  and 
check  valve  on  the  dash  (fig.  160),  using  a  %-inch  open-end  wrench  and 
screwdriver.  Disconnect  the  vacuum  pump  lines,  to  oil  and  air  reservoir, 
using  7/g-inch  and  5^-inch  open-end  wrenches  (fig.  160).  Then  remove 
the  vacuum  pump  oil  separating  tank  (fig.  161)  using  a  screwdriver  and 
a  -fs-inch  open-end  wrench  to  remove  the  screws  from  the  assembly 
plates. 


GOVERNOR  CONTROL  WIRE  RA  PD  13167 


Figure  754  —  Disconnecting  Governor  Control  Wire  - 
I  Hercules  Diesel) 
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FUEL  TRANSFER  MAIN  LINE  TO  RA  PD  13106 

PUMP  FUEL  PUMP 


Figure  755  —  Disconnecting  Main  Line  from  Fuel  Tank  to  Pump  - 

(Hercules  Diesel) 

s.    Disconnect  the  Oil  Cage  Line. 

Wrench,  open-end,  -fe-in.  Wrench,  open-end,  J4-in. 

Disconnect  the  oil  filter  to  dash  gage  line  at  the  union,  as  shown  in 
figure  162. 

t.    Disconnect  the  Exhaust  Manifold. 

Wrench,  open-end,  y^-'m.  '  Wrench,  open-end,  %-in. 

Disconnect  the  exhaust  manifold  from  the  exhaust  pipe  at  the  rear  of 
the  engine  by  removing  the  bolts  from  the  mounting  flange  (fig.  162). 
u.    Remove  the  Starter. 
Wrench,  open-end,  -fa-in.  Wrench,  open-end,  %-in. 

Wrench,  open-end,  ^-in. 
Remove  the  starter  terminals  from  the  starter,  using  a  ^-inch  open- 
end  wrench  on  the  two  large  terminals,  and  a  ^-inch  open- end  wrench 
on  the  small  terminal.  Remove  the  starter  cable  from  the  block  (fig.  163). 
Then  remove  the  starter  by  taking  out  the  three  cap  screws  with  a  7/g-inch 
open-end  wrench. 
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RETURN  FUEL  LINE 

Figure  156  —  Disconnecting  Return  Fuel  Line  -  (Hercules  Diesel) 

v.    Disconnect  Brake  Vacuum  Booster. 

Pliers 

Disconnect  the  brake  vacuum  booster  from  the  bracket  by  removing 
the  clevis  pin  from  the  clevis  on  the  rear  of  the  booster,  using  pliers. 

w.    Remove  Floor  Plate  over  Transmission. 

■ 

Screwdriver 

Unscrew  and  remove  the  transfer  case  shift  lever  ball.  Remove  seven 
machine  screws  that  hold  center  floor  plate  and  remove  the  plate.  NOTE : 
Cover  is  easily  removed  by  first  lifting  front  section  over  extended  section 
of  dash  and  then  lifting  rear  section. 

x.    Disconnect  Propeller  Shaft. 

Wrench,  open-end,  ^j-in.  (two) 

Remove  four  nuts,  lock  washers  and  bolts  that  hold  propeller  shaft  to 
the  companion  flange  on  transmission,  and  separate  propeller  shaft  from 
companion  flange. 


254 


TM  9-705 
160 

ENGINE  (HERCULES  DIESEL) 


Figure  157  —  Disconnecting  Line  from  Fuel  Filter  to  Pump  - 
I  Hercules  Diesel) 

y.    Remove  Clutch  Release  Bearing  Outer  Oil  Tube. 

Wrench,  open-end,  |70-in.  Wrench,  socket,  -in. 

Unscrew  inverted  flared  tube  nut  from  elbow  on  bell  housing,  (^-in. 
open-end  wrench).  Remove  cap  screw  and  lock  washer  holding  oil  tube 
clip  to  bell  housing  dVin.  socket  wrench)  and  lift  out  oil  tube. 

z.    Remove  Transfer  Case  Shift  Lever. 

Wrench,  socket,  ^-in. 

Remove  two  cap  screws  and  lock  washers  securing  transfer  case  shift 
lever  to  transmission  and  lift  assembly  out  of  the  way. 

aa.    Remove  Hand  Brake  Lever. 

Screwdriver  Wrench,  socket,  -/^-in. 

Release  hand  brake  and  remove  the  two  nuts  and  lock  washers  that 
secure  the  hand  brake  lever  assembly  to  transmission  (T%-in.  socket 
wrench).  Pry  hand  brake  lever  assembly  away  from  studs  on  transmis- 
sion (screwdriver)  and  allow  it  to  drop  down  out  of  the  way. 
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Figure  158  —  Disconnecting  Heater  Element  at  Venturi- 
I  Hercules  Diesel  I 

1>I>.    Remove  Transmission  Shift  Lever. 

Wrench,  socket,  f^-in. 
Remove  four  cap  screws  and  lock  washers  and  lift  off  shift  lever  and 
top  assembly.  Cover  opening  to  prevent  dirt  from  entering  transmission. 

cc.    Remove  Clutch  Release  Pedal  Shaft  Lever. 

Hammer  Wrench,  open-end,  i%-in.  (two) 

Pliers 

Remove  cotter  pin  and  pull  out  clevis  pin  at  clutch  release  pedal  shaft 
lever.  Loosen  nut  on  cap  screw  clamping  lever  to  shaft  (-nj-inch  open^end 
wrenches  (two)  )  and  drive  off  lever.  Remove  lubricating;  fitting  from 
shaft  support  to  prevent  it  from  breaking  off  when  removing  engine 
(j^-inch  open-end  wrench). 

del.    Prepare  Engine  for  Removal. 

Hoist  Rope,  Manila,  3^-in. 

(at  least  14  feet) 

Tie  rope  around  engine  in  a  figure  eight.  Place  hoist  hook  in  balanced 
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place  of  rope  (slightly  to  rear  of  engine)  and  remove  slack  in  rope  by 
raising  hook. 

ee.    Disconnect  Engine  Supports. 

Handle,  ratchet  Wrench,  open-end,  ||-in. 

Pliers  Wrench,  socket,  3^-in. 

Wrench,  open-end,  Y^-in.  Wrench,  socket,  |§-in. 

Remove  cotter  pins  from  castellated  nuts  at  rear  support  bolts  and 
remove  the  nuts,  bolts,  washers,  and  right  support  spring.  Remove  four 
nuts,  lock  washers  and  cap  screws  from  the  front  engine  supports  (fig. 
126). 

ff.  Remove  Engine  Assembly.  Lift  engine  until  free  of  supports 
and  move  straight  forward  until  transmission  is  clear  of  dash.  NOT£: 
Use  care  in  guiding  engine  out  to  prevent  clutch  lever  shaft  from  catching 
on  engine  support  brackets.  Lift  engine,  with  transmission,  out  of  vehicle 
and  place  in  stand,  or  on  blocks. 
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Figure  160  —  Disconnecting  Line  from  Vacuum  Pump  to  Oil  Separat- 
ing Tank  -  (Hercules  Diesel) 


161.    ENGINE  INSTALLATION. 

Crank 

Extension,  ratchet 
Hammer 
Hoist,  chain 
Pail  (or  hose) 
Pliers 

Rope,  Manila,  54-in. 
Screwdriver 
Screwdriver,  heavy- 
Wrench,  box,  xVm- 
Wrench,  open-end,  ^g-in. 
Wrench,  open-end,  xw-'m. 


Wrench,  open-end,  V2-m. 
Wrench,  open-end,  -;re-in-  (two) 
Wrench,  open-end,  'j/g-in. 
Wrench,  open-end,  %-in. 
Wrench,  open-end,  Y%-\r\. 
Wrench,  open-end,  -in. 
Wrench,  socket,  vV-in. 


Wrench,  socket,  ^-in. 
Wrench,  socket,  -ff-in. 
Wrench,  socket,  v^-in., 

thin-walled 
Wrench,  socket,  %-in.,  with 
universal  attachment 
a.    Place  Engine  Assembly  in  Vehicle. 

Hoist  Rope,  Manila,  3^-in. 

With  transmission  mounted  on  engine,  place  rope  around  the  assembly 
in  a  figure  eight.  Place  hoist  hook  in  balanced  position  on  rope  and  raise 
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OIL  GAGE  LINE  EXHAUST  MANIFOLD  OIL  FILTER 


Figure  162 —  Disconnecting  Oil  Line  to  Gage  -  f  Hercules  Diesel  J 

engine  assembly  high  enough  to  clear  front  frame  cross  member.  Care- 
fully guide  engine  assembly  into  position  on  rear  engine  support  brackets. 
NOTE:  Place  pads  on  support  brackets  before  engine  is  finally  positioned. 

b.  Bolt  Engine  Assembly  to  Frame. 

Handle,  ratchet  Wrench,  open-end.  -pi— in. 

Pliers  Wrench,  socket,  3^-in. 

Wrench,  open-end,  y^-in.  Wrench,  socket,  J  £-in. 

Secure  rear  engine  supports  with  plain  washers,  bolt  and  castle  nut  on 
left  side  (^-jj-in.  socket  wrench  and  j-^-in.  open-end  wrench)  and  plain 
washers,  bolt,  spring  and  castle  nut  on  right  side  (34-in.  socket  wrench 
and  3^-in.  open-end  wrench).  Install  cotter  pins  in  castle  nuts  and  lock 
pins  (pliers).  Bolt  front  trunnion  to  frame  with  four  cap)  screws,  lock 
washers  and  nuts  (3^-in.  socket  wrench  and  ^4-in.  open-end  wrench). 

c.  Install  Transmission  Shift  Lever  Assembly. 

Wrench,  socket, -pj-in. 
Place  lever  and  cover  assembly  over  transmission  cover,  guiding  lever 
into  position  on  lugs  in  transmission  cover.  Secure  lever  and  cover 
assembly  with  four  cap  screws  and  lock  washers. 
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STARTER  CABLE 


Figure  163  —  Removing  Shorter  Coble  from  Block  - 
(Hercules  Diesel) 

fl.    Install  Clutch  Release  Bearing  Outer  Oil  Tube. 

Wrench,  open-end,  T^-in.  Wrench,  socket,  Tne -in. 

Place  oil  tube  in  position  and  screw  inverted  flared  tube  nut  into  elbow 
on  bell  housing  (T7^-in.  open-end  wrench).  Secure  tube  clip  to  bell  hous- 
ing with  cap  screw  and  lock  washer. 

e.  Install  Transfer  Case  Shift  Lever. 

Wrench,  socket,  -pg-in. 
Mount  transfer  case  shift  lever  assembly  on  transmission  cover  and 
secure  with  two  cap  screws  and  lock  washers. 

f.  Install  Hand  Brake  Lever. 

Wrench,  socket,  tV-in. 
Slip  hand  brake  lever  assembly  over  studs  on  transmission  and  secure 
with  two  nuts  and  lock  washers. 

g.  Connect  Propeller  Shaft. 

Wrench,  open-end,  54-in.  (two) 
Connect  propeller  shaft  to  transmission  companion  flange  with  four 
cap  screws,  lock  washers  and  nuts. 
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RA  PD  13176  OPEN  END  SOCKET  ENGINE 


WRENCH  WRENCH  SUPPORT 

Figure  764  —  Removing  Rear  Engine  Support  Bolt  - 
(Hercules  Diesel) 

h.  Install  Clutch  Release  Shaft  Lever. 

Hammer  Wrench,  open-end,  -f$-'m.  (two) 

Pliers 

With  Woodruff  key  in  position  on  shaft,  replace  lever  and  secure  with 
cap  screw,  nut  and  lock  washer  (tVin.  open-end  wrenches  (two)  ).  Con- 
nect clevis  to  lever  with  clevis  pin,  and  lock  clevis  pin  with  cotter  pin. 
Check  for  proper  travel  of  clutch  pedal  (par.  72). 

i.  Replace  Floor  Plate  over  Transmission. 

Screwdriver 

Place  floor  plate  in  position  over  transmission  and  secure  with  seven 
machine  screws. 

j.    Attach  Brake  Vacuum  Booster. 

Pliers 

Attach  brake  vacuum  booster  to  bracket  by  inserting;  clevis  pin  in 
clevis  at  rear  of  booster. 
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k.    Install  the  Starter. 

Wrench,  open-end,  f«-in.  Wrench,  open-end,  %-in. 

Wrench,  open-end,  %-in. 

Place  the  starter  in  position  and  install  the  three  cap  screws  that  hold 
the  starter  in  place.  Use  a  %-inch  open-end  wrench  to  tighten  the  cap 
screws.  Then  connect  the  starter  terminals  to  the  starter.  Use  a  ^-inch 
open-end  wrench  to  attach  the  small  terminal,  and  a  3^-inch  open-end 
wrench  to  tighten  the  two  large  terminals. 

1.    Connect  the  Exhaust  Manifold. 

Wrench,  open-end,  %-in.  Wrench,  open-end,  7/&-'m. 

Install  a  new  gasket  between  the  exhaust  manifold  and  the  exhaust 
pipe  flanges.  Insert  and  tighten  the  bolts  and  nuts. 

in.     Connect  the  Oil  Gage  Line. 

Wrench,  open-end,  ,Jff-in.  Wrench,  open-end,  %-in. 

Join  the  oil  filter  to  the  dash  gage  line  at  the  union,  and  tighten  (fig. 
162). 

FRONT  ENGINE  SUPPORT  BOLT 


RA  PD  13175 

Figure  765  —  Disconnecting  Front  Engine  Support- 
( Hercules  Diesel) 
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n.    Connect  Vacuum  Pump  Lines. 

Screwdriver  Wrench,  open-end,  ffc-in. 

Wrench,  open-end,  x^-in.  Wrench,  open-end,  %-in. 

Hold  the  vacuum  pump  oil  and  exhaust  tank  in  position  against  the 
mounting  bracket  and  insert  the  stove  bolts  (fig.  161).  Use  a  screwdriver 
and  ^-inch  open-end  wrench  to  tighten  the  bolts.  Install  the  vacuum 
line  and  hose  from  the  pump  to  the  screen  and  check  valve  on  the  dash 
(%-in.  open-end  wrench  and  screwdriver).  Connect  the  other  vacuum 
pump  lines  (%-in.  and  5^-in.  open-end  wrenches). 

o.    Install  the  Left  Air  Funnel  Assembly. 

Screwdriver  Wrench,  open-end,  j^-in. 

Place  the  funnel  assembly  in  position  at  ventilator  box  inlet,  and  tighten 
clamp.  Insert  and  tighten  the  cap  screw,  lock  washer  and  nut  that  hold 
funnel  support  clamp  to  bracket. 

p.    Connect  the  Heat  Indicator  Unit. 

Wrench,  open-end,  f^-in. 

Connect  the  heat  indicator  unit  to  the  water  jacket  at  the  left  rear  of 
the  engine  (fig.  159). 

q.    Connect  the  Venturi  Heater  Wire. 

Wrench,  open-end,  -fo-in. 
Connect  the  wire  to  the  Venturi  (intake  heater  unit  (fig.  158)  ). 

r.~*  Connect  the  Generator  Wires. 

Pliers  Wrench,  socket,  ^ -in., 

Screwdriver  thin-walled 
Wrench,  open-end,  s/8-in.  Wrench,  socket,  fV-in.,  with 

ratchet  extension. 

(1)  Place  the  armature  and  field  wires  in  position  at  the  thermostat 
housing,  and  insert  and  tighten  the  stove  bolt  that  clamps  them  to  the 
housing. 

(2)  Install  the  field  terminal  cable  and,  using  a  thin-walled,  T7s-inch 
socket  wrench,  install  the  field  terminal  nut.  Install  the  wire  shielding, 
using  a  54-inch  open-end  wrench.  Then,  using  a  screwdriver,  install  the 
plug  on  the  field  terminal. 

(3)  Install  the  armature  terminal  cable  and  the  armature  terminal  nut, 
using  a  1%-inch  socket  wrench  with  ratchet.  Then  install  the  condenser 
and  wire  shielding  nut,  using  pliers. 
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s.    Connect  the  Fuel  Filter  Lines. 

Wrench,  open-end,  ^-in. 

Connect  the  line  from  the  filter  to  the  injector  by  attaching  the  plug 
and  screen  assembly.  Connect  the  fuel  line  from  the  pump  to  the  filter 
at  the  pump  end,  using  a  3^-inch  open-end  wrench  (fig.  157). 

t.    Connect  Lines  to  Fuel  Transfer  Pump. 

Wrench,  open-end,  s^-in.  Wrench,  open-end,  %-in. 

Connect  the  main  line  from  the  fuel  tank  to  the  fuel  transfer  pump, 
using  a  ^-inch  open-end  wrench  (fig.  155).  Connect  the  fuel  return  line 
on  the  other  side  of  the  pump,  using  a  ^-inch  open-end  wrench  (fig.  156). 

u.    Connect  Governor  Control  Wire. 

Screwdriver  Wrench,  open-end,  3^-in. 

Connect  the  control  wire  at  the  governor  on  the  fuel  pump  (fig.  154). 

v.    Connect  Fuel  Injector  Shut-Off  Wire. 

Screwdriver  Wrench,  open-end,  3/&-in. 

Connect  the  shut-off  wire  at  the  pump. 

w.    Connect  the  Throttle  Controls. 

Screwdriver  Wrench,  open-end,  -fe-in. 

Put  the  throttle  wire  and  rod  in  place.  Using  a  screwdriver,  install  the 
screw  that  holds  the  hand-operated  throttle  wire  at  the  Venturi.  Then, 
install  the  nut  that  holds  the  foot-operated  throttle  rod  at  the  Venturi 
lever  (fig.  153). 

x.    Install  Air  Intake  Pipe. 

Screwdriver 

Place  the  air  intake  pipe  in  position  and  tighten  the  clamps  at  the 
Venturi  and  at  the  air  cleaner  (fig.  153). 

y.    Connect  the  Batteries. 

Wrench,  open-end,  i%-in. 

Remove  tape  from  battery  cable  terminals.  Attach  the  positive  cable 
first,  then  attach  the  negative  cable,  and  tighten  the  nuts.  Put  on  the 
battery  compartment  covers,  and  insert  and  tighten  the  cap  screws  and 
lock  washers. 

z.    Install  Heater  Inlet  and  Return  Hoses. 

Screwdriver 

Slide  the  return  hose  onto  the  water  pump  connection,  and  tighten  the 
clamp.  Install  the  inlet  hose,  and  tighten  the  clamp  (figs.  151  and  152). 
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aa.    Install  Radiator. 

Hoist,  chain 
Wrench,  socket,  %-in. 


Wrench,  socket,  %-in.,  with 
universal  attachment 


Place  holding  stud  pads  in  position  on  cross  member.  Using  a  chain 
hoist,  carefully  swing  the  radiator  assembly  into  position  on  the  car.  Con- 
nect the  stay  rods  at  the  frame  by  installing  stay  rod  bolts  and  nuts 
underneath  car,  on  the  top  frame  flange.  Connect  radiator  to  cross  mem- 
ber by  installing  washers,  springs  and  nuts. 

bb.    Install  Radiator  Hose  Connections. 

Screwdriver 

Install  the  inlet  and  outlet  radiator  hoses  and  tighten  the  hose  clamps 
(figs.  149  and  150). 

cc.    Install  the  Shutter  Assembly. 

Hoist,  chain  Wrench,  box,  ,sfi -in. 

Screwdriver,  heavy-duty  Wrench,  open-end,  %-in. 

Carefully  lower  shutter  into  position,  using  a  chain  hoist.  Connect 
shutter  control  on  lower  right  side  of  radiator.  Insert  and  tighten  the  bolts 
and  nuts  that  hold  the  shutter  frame  to  the  engine  side-armor  plates. 

dd.    Install  Hood. 

Hoist  Screwdriver,  large 

Rope,  length  of  Wrench,  open-end,  t^-in. 

Use  a  rope  and  hoist  to  lift  hood  (with  top  of  shutter  frame  attached 
to  hood)  into  position.  NOTE:  Hood  can  also  be  slipped  over  front  of 
car  into  position  by  three  men.  Install  and  tighten  the  nut  and  bolt  on 
inside  of  shutter  frame,  near  the  top,  on  each  side  of  frame.  Install  the 
three  elastic  stop  nuts  and  bolts  at  rear  of  center  panel  of  hood. 

ee.    Prepare  Vehicle  for  Road. 

Pail  (or  hose)  Pliers 
Be  sure  all  drain  cocks  are  tightly  closed.  Fill  cooling  system  with 
liquid.  Check  oil  level  in  crankcase.  Start  engine  and  check  oil  pressure, 
and  check  cooling  system  and  lubricating  system  for  leaks. 
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162.    GENERAL  DESCRIPTION  (figs.  166,  167,  168  and  169). 

The  Buda-Lanova  Diesel  engine  is  of  the  four-cycle,  compression- 
ignition,  solid-injection  type.  Cylinders  are  numbered  from  the  timing 
gear  end.  Rotation  is  determined  by  viewing  engine  from  the  timing 
gear  end.  The  cylinder  head  is  the  overhead-valve  type.  Valves  are 
operated  by  the  conventional  rocker  arm  and  push  rod  mechanism.  The 
crankcase  and  cylinder  housing  are  cast  integral.  Removable  cylinder 
sleeves  of  the  dry  type  are  used,  firmly  clamped  in  place  by  the  cylinder 
head.  Pistons  and  connecting  rods  are  removable  from  the  top  of  the 


engine.  The  pistons  are  aluminum  alloy. 

163.  CHARACTERISTICS. 

Model  6DT-317 

Cylinders   6 

Bore   354-in. 

Stroke  5%-in. 

Displacement  (cubic  inches)  317 

American  Manufacturers'  Association  horsepower  31.54 

Brake  horsepower  at  2,300  rpm  81 

Maximum  torque  at  1,200-1,600  rpm  (foot-pounds)  220 

Firing  order   1-5-3-6-2-4 

164.  TROUBLE  SHOOTING. 

Refer  to  paragraph  148. 
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Figure  166 —  Front  View  of  Buda  Diesel  Engine 


165.    CYLINDER  HEAD  REMOVAL. 

Pliers  Wrench,  open-end,  V^-'m. 

Screwdriver  Wrench,  open-end,  ■  ,'j-in., 

Wrench,  open-end,  -,Vm-  with  narrow  jaws 

Wrench,  open-end,  fV-in.  Wrench,  socket,  -^-Ln. 

Wrench,  open-end,  5^-in.  Wrench,  socket,  3^-in. 

a.  Remove  Cylinder  Head  Cover  Breather  Line  (fig.  166). 
Wrench,  open-end,  5^-in. 

Loosen  the  fitting  nuts  at  each  end  of  the  line  and  remove  the  line. 

b.  Remove  the  Cylinder  Head  Cover  (fig.  167). 
Wrench,  socket,  fVin. 

Remove  the  four  acorn  head  cap  screws,  steel  washers  and  leather  seals. 
Then  lift  the  cylinder  head  cover  vertically  and  remove  it  from  the  cyl- 
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inder  head.  The  gasket  may  come  off  with  the  cover.  If  it  does  not,  use 
a  knife  to  remove  it  from  the  head. 

c.  Drain  Cooling  System  and  Disconnect  the  Thermostat  (fig.  166). 
Screwdriver  Pliers 

Drain  the  cooling  system.  Loosen  the  line  clamps  on  the  upper  and 
lower  hoses  and  slide  both  hoses  away  from  the  thermostat  housing. 

d.  Remove  the  Air  Intake  Hose  (fig.  170). 
Screwdriver 

Loosen  and  remove  the  air  intake  hose  from  the  intake  elbow. 

e.  Disconnect  Gable  from  Air  Intake  Heater  to  Switch  (fig.  170). 
Pliers 

Disconnect  cable  at  heater  end. 


Figure  167  —  Rear  View  of  Buda  Diesel  Engine 
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OIL  PAN 

Figure  168  —  Buda  Diesel  Engine  —  Left  Side 

f.  Remove  Hot  Water  Heater  Intake  Hose  (fig.  170). 
Screwdriver 

Detach  the  hose  from  the  cylinder  head  water  outlet  pipe. 

g.  Disconnect  the  Throttle  Control  Spring  Below  the  Air  Intake 
Hose  (fig.  170). 

Pliers 

Disconnect  the  throttle  control  coil  spring  located  below  the  air  intake 
hose. 

h.  Remove  the  Water  Pump  to  Head  Elbow  (fig.  166). 
Screwdriver 

Loosen  the  hose  clamp  and  slide  off  the  hose  with  the  clamps. 

i.  Remove  Oil  Line  from  the  Governor  to  the  Head. 

Wrench,  open-end,  -fe-in. 

Remove  the  cap  screw  from  the  clip  on  the  line.  Loosen  the  fitting  nuts 
at  each  end  of  the  line  and  remove  the  line,  being  careful  not  to  alter  its 
shape. 
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Figure  169  —  Buda  Diesel  Engine  —  Right  Side 

j.    Remove  the  Lines  from  the  Fuel  Pump  to  the  Injectors  (fig.  169). 
Wrench,  open-end,  y4-'m.  Wrench,  open-end,  }i-in. 

with  narrow  jaws 

The  fuel  lines  are  removed  from  the  injectors,  but  left  attached  to  the 
fuel  pressure  pump.  Completely  loosen  the  nuts  at  the  injector  end  of 
the  lines,  using  a  3^-inch  open-end  wrench.  Also,  loosen  the  lines  at  the 
pressure  pump  end  sufficiently  to  permit  removing  the  lines  from  the 
injectors  ({J-inch  open-end  wrench  with  narrow  jaws).  As  the  lines  are 
removed  from  the  injectors,  cover  the  ends  of  the  lines  with  paper"  held 
in  place  by  rubber  bands,  to  keep  dirt  from  getting  into  the  pressure 
pump. 

k.    Remove  the  Oil  Line  from  the  Front  to  the  Rear  Rocker  Arm. 

Wrench,  open-end,  -j^-in.  Wrench,  open-end,  -nrin. 

Remove  the  cap  screw  from  the  line  clamp,  using  a  ^-inch  open-end 
wrench.  Loosen  the  two  fitting  nuts  on  the  line,  using  a  ^g-inch  open-end 
wrench,  and  remove  the  line  with  the  clip. 
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GENERATOR        VACUUM  PUMP  AIR  AND         VACUUM  BOOSTER  VACUUM 

OIL  RESERVOIR  AIR  CLEANER  CHECK  VALVE 


Figure  777 — Buda  Diesel  Engine  Compartment  -  Left  Side 

1.    Remove  the  Oil  Line  from  the  Head  to  the  Front  Rocker  Arm 

(fig.  172). 

Wrench,  open-end,  i^-in. 
Loosen  the  two  fitting  nuts  and  remove  the  line. 

m.    Remove  the  Rocker  Assemblies,  front  and  rear  (fig.  172). 
Wrench,  socket,  -rVin-  Wrench,  socket,  ^-in. 

There  are  front  and  rear  rocker  assemblies  which  are  removed  inde- 
pendently. At  each  rocker,  two  cap  screws  are  used,  making  a  total  of 
six  for  each  rocker  assembly.  Remove  the  three  cap  screws  on  one  side 
of  each  assembly,  using  a  y^-inch  socket  wrench.  Remove  the  three  cap 
screws  and  shakeproof  washers  on  the  other  side  of  each  assembly,  using 
a  3^-inch  socket  wrench.  Lift  each  assembly  straight  up  to  remove  it. 

n.  Remove  the  Push  Rods.  Lift  the  12  push  rod  tubes  out  through 
the  cylinder  head. 
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o.    Remove  the  Cylinder  Head. 

Wrench,  socket,  %-in. 

In  removing  the  cylinder  head,  care  should  be  taken  to  loosen  the 
cylinder  head  nuts  evenly.  Loosen  each  of  the  head  nuts  ^f  turn  in  the 
numerical  order  shown  in  figure  173,  then  loosen  them  another  ^  turn 
in  the  same  order.  The  cylinder  head  nuts  can  then  be  removed.  Slide 
the  cylinder  head  off  the  studs.  Do  not  hold  the  head  by  the  valve 
springs.  Remove  the  two  head  gaskets.  The  two  head  dowels  should 
be  left  in  the  cylinder  block. 

166.    CYLINDER  HEAD  INSTALLATION. 

Drift,  diameter  brass,  %-in.  Wrench,  open-end,  3,^-in. 

Hammer  Wrench,  open-end,  }£-in.,  with 
Pliers  narrow  jaws 

Screwdriver  Wrench,  socket,  -fg-in. 

Wrench,  open-end,  ,Vin.  Wrench,  socket  speed,  %-in. 

Wrench,  open-end,  ^-in.  Wrench,  torque 


OIL  INLET  ELBOW  HEAD  TO  FRONT  ROCKER  ROCKER  ASSEMBLY  - 
DUST  RESTRICTOR  ARM  OIL  LINE  /REAR 


ROCKER 
ASSEMBLY  -  FRONT 


ROCKER  ARM 
LOCATING  DOWEL 


CYLINDER  WATER 
DISTRIBUTOR 


VALVE  LIFTER 
CLUSTER  -  FRONT 


VALVE  LIFTER 
CLUSTER  -  REAR 


LIFTER  CLUSTER 
DOWEL 


RA  PD  13034 


Figure  172  —  Rocker  Arm  Assembly  -  IBuda  Diesel  I 
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a.  Install  the  Cylinder  Head. 

Drift,  diameter  brass,  %-in.  Wrench,  socket  speed,  %-in. 

Hammer  Wrench,  torque 

Using  a  new  major  head  gasket,  cover  both  sides  with  a  light  coat 
of  OIL,  engine,  SAE  10,  and  put  the  gasket  in  place.  Fit  the  minor 
gasket  in  the  major  gasket.  Set  the  cylinder  head  in  position  on  the 
studs,  recheck  the  minor  head  gasket  location  with  the  head  about  one 
inch  from  the  block,  then  push  the  head  into  place.  Put  a  flat  washer 
on  each  of  the  15  head  studs.  Install  the  nuts  on  the  studs  and  tighten 
with  a  speed  wrench  until  the  nuts  are  just  snug.  Tighten  the  nuts  in 
the  order  shown  in  figure  173  to  30  pound-feet  torque;  tighten  in  the 
same  order  to  50  pound-feet  torque;  then  tighten  in  the  same  order  to 
157 y2  pound-feet  torque. 

b.  Install  the  Push  Rods.  Set  the  12  push  rod  tubes  in  position  in 
the  lifter. 

c.  Install  the  Rocker  Assemblies  (fig.  172). 
Wrench,  -ft-in.  Wrench,  %-in. 

Make  sure  there  are  two  dowels  in  each  rocker  assembly.  Install  the 
rear  rocker  assembly  first.  This  assembly  has  the  oil  elbow  in  the  top. 
Put  the  assembly  in  place  and  insert  the  three  large  cap  screws  (5^-in. 
wrench)  with  shakeproof  washers  and  the  three  smaller  cap  screws 
(tV-in.  wrench)  and  lock  washers.  Make  sure  the  push  rods  are  in 
place  before  tightening  the  cap  screws.  Repeat  the  above  procedure 
for  the  front  rocker  arm  assembly.  Be  sure  the  clip  is  on  the  inter- 
rocker  oil  line. 

d.  Install  the  Oil  Line  from  the  Head  to  the  Front  Rocker  Arm 

(fig.  172). 

Wrench,  open-end,  ^-in. 
Put  the  line  in  position  and  tighten  the  two  fitting  nuts. 

e.  Install  the  Oil  Line  from  Front  to  Rear  Rocker  Arm. 

Wrench,  open-end,  -fe-'m.  Wrench,  socket,  -f^-in. 

Put  the  oil  line  in  place  and  tighten  the  fitting  nuts  (TVm-  open-end 
wrench).  Fasten  the  clip  under  the  cap  screws  in  the  rear  support  of 
the  front  rocker  assembly  (TnH-in.  socket  wrench). 

f.  Connect  the  Lines  to  the  Injectors. 

Wrench,  open-end,  %-in.  Wrench,  open-end,  \  J-in.,  with 

narrow  jaws 

Make  sure  the  fuel  line  clamps  are  in  position.  Remove  the  paper 
covering  the  ends  of  the  lines.  With  the  fuel  lines  still  y2  a  turn  loose  at 
the  fuel  pump,  set  the  line  ends  in  place  on  the  injectors  and  start  the 
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nuts  with  the  fingers.  Then  give  about  %  01  a  turn  with  the  f^-inch 
open-end  wrench.  When  the  nuts  are  snug,  they  are  tight  enough.  In  a 
similar  way,  tighten  the  nuts  at  the  fuel  pump  end  of  the  lines,  using 
a  narrow  jaw  j^-inch  open-end  wrench. 

g.  Install  Oil  Line  from  Governor  to  Head. 

Wrench,  open-end,  tg-in. 
Set  the  line  from  the  governor  to  the  head  in  place,  with  the  clamp 
in  the  line.  Tighten  the  two  fitting  nuts.  Fasten  the  oil  line  clip  to  the 
head  with  the  cap  screw,  using  the  same  wrench. 

h.  Install  the  Elbow  from  the  Water  Pump  to  the  Head  (fig.  166). 
Screwdriver 

Put  the  elbow  in  place,  attaching  first  to  the  pump  outlet.  Be  sure  the 
two  hose  clamps  are  in  place.  Tighten  the  hose  clamps. 

i.  Connect  the  Throttle  Control  Spring  Below  the  Air  Intake  Hose 

(fig.  170). 
Pliers 

Connect  the  coil  spring  located  below  the  air  intake  hose. 

j.    Connect  Hot  Water  Heater  Intake  Hose  (fig.  170). 
Screwdriver 

Slide  the  hose  onto  the  cylinder  head  water  outlet  pipe  connection, 
and  tighten  the  clamp. 

k.    Connect  the  Air  Intake  Hose  (fig.  170). 
Screwdriver 

Slide  the  air  intake  hose  onto  the  intake  elbow,  and  tighten  the  hose 
clamp. 

1.    Connect  the  Cable  from  Switch  to  Air  Intake  Heater. 

Pliers 

Connect  the  cable  from  the  switch  at  the  air  intake  heater. 

m.    Connect  the  Thermostat  (fig.  166). 
Screwdriver 

Slide  both  hoses  onto  the  thermostat  housing;  place  the  clamps  in 
position,  and  tighten. 

n.    Install  the  Cylinder  Head  Cover. 

Wrench,  socket,  ^--in. 
Set  the  graphite-covered  gasket  in  place.  Set  the  cover  in  place.  In- 
stall a  steel  washer  and  a  leather  washer  on  each  of  the  acorn  head  cap 
screws,  and  tighten  to  a  snug  fit. 
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o.    Install  the  Cylinder  Head  Cover  Breather  Line  (fig.  166). 

Wrench,  open-end,  %-in. 
Set  the  line  in  place  and  tighten  the  fitting  nuts  at  each  end. 

p.    Fill  the  Cooling  System  with  Water  or  Antifreeze. 


SMALL  WIRE        SPRING  COMPRESSOR 


Figure  174  —  Valve  Removal  -  IBuda  Diesel) 

167.    REMOVAL  AND  INSTALLATION  OF  VALVES. 

Screw,  cap,  y2-in.  Wire,  small 

Stock,  flat  piece,  %-in. 

a.    Remove  the  Cylinder  Head.  See  paragraph  165,  this  section. 
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b.    Remove  the  Valves  (fig.  174). 

Screw,  cap,  J/2-in.  Wire,  small 

Stock,  flat  piece,  %-in. 

Take  a  flat  piece  of  %-inch  stock  and  make  a  spring  compression  tool 
as  shown  in  figure  174.  One  of  the  %-inch  cap  screws  used  for  the 
rocker  arms  can  be  used  with  this  tool  to  compress  the  springs.  With 
the  spring  compressed,  use  a  small  wire  to  pick  the  two  sections  of  the 
retainer  locks  from  the  retainer  cups.  Then  release  the  spring  and 
remove  the  retainer  cups  and  the  spring.  Remove  the  valve  stem  re- 
tainer. Repeat  this  procedure  for  each  valve.  The  valves  can  be  removed 
from  the  other  side  of  the  head. 

c.  For  Valve  Grinding  Instructions,  see  paragraph  142. 

d.  Valve  Installation  (fig.  174).  Install  the  valve,  valve  stem  retainers, 
springs,  and  retainer  cups  in  that  order.  Install  the  retainer  locks,  making 
sure  that  the  small  diameter  is  toward  the  head  so  that  lock  will  fit  the 
taper  in  the  retainer  cup. 

e.  Install  Cylinder  Head.  Refer  to  paragraph  166. 

168.  CLEANING  CARBON. 
Refer  to  paragraph  156. 

169.  FLYWHEEL  MARKING  (fig.  175). 

The  flywheel  is  marked  "1  FPI,"  indicating  top  dead  center  for  No.  1 
piston,  and  is  visible  through  the  flywheel  timing  hole  which  is  located 
in  the  flywheel  housing,  in  front  of  the  bell  housing. 

170.  REMOVAL  AND  INSTALLATION  OF  MANIFOLD. 

Screwdriver  Wrench,  open-end,  s/s-in. 

Wrench,  open-end,  t^-in.  Wrench,  socket,  %-in. 

Wrench,  socket,  TVin. 

a.  Removal. 

(1)  Remove  The  Cylinder  Head  Breather  Cover  Line  (fig. 
166). 

Wrench,  open-end,  s/s-in. 
Loosen  the  fitting  nuts  at  each  end  of  the  line,  and  remove-  the  line. 

(2)  Drain  Cooling  System  and  Remove  the  Hot  Water  Heater 
Intake  Hose  (fig.  170). 

Pliers  Screwdriver 
Drain  cooling  system  (if  not  previously  emptied).  Detach  the  hose 
from  the  cylinder  head  water  outlet  pipe. 
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ra  pd  1309:; 

Figure  775 —  Ffywfieef  Marking  -  IBuda  Diesel) 


(3)  Remove  the  Air  Intake  Hose  (fig.  170). 
Screwdriver 

Loosen  the  clamping  screw  and  remove  the  air  intake  hose  from  the 
intake  elbow. 

(4)  Remove  the  Air  Intake  Elbow  and  Heater  (fig.  169). 
Wrench,  socket,  tVm- 

Disconnect  cable  from  air  intake  heater  to  switch.  Remove  the  two 
cap  screws  which  hold  the  heater  and  elbow  to  the  intake  manifold.  Lift 
off  the  heater  and  intake  elbow.  The  brackets,  which  hold  the  coil 
spring  and  cables  located  below  the  air  intake  hose,  will  come  away 
when  the  two  cap  screws  are  removed. 
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(5)  Remove  the  Intake  Manifold  Shield. 
Wrench,  socket,  %-in- 

Remove  the  two  cap  screws  and  spacers.  Lift  off  the  shield. 

(6)  Disconnect  the  Exhaust  Pipe  from  the  Exhaust  Manifold. 
Disconnect  the  exhaust  pipe  from  the  exhaust  manifold  at  the  flange. 

(7)  Remove  the  Manifolds  (fig.  170). 

Wrench,  open-end,  -fg-m.  Wrench,  socket,  tV-in. 

Loosen  the  13  nuts  on  the  manifolds  (xVin.  wrench)  only  y8  turn 
each.  A  socket  wrench  can  be  used  on  all,  except  the  nut  back  of  the 
exhaust  elbow  which  requires  an  open-end  wrench.  Remove  the  10  nuts 
and  spacers  which  hold  the  intake  manifold.  Slide  the  intake  manifold 
out  from  the  block  and  remove  it.  Remove  the  center  and  front  end 
nuts  (tVin.  wrench)  and  spacers  from  the  exhaust  manifold.  Use  a 
TVmcri  open-end  wrench  to  remove  the  nut  and  washer  located  in  back 
of  the  exhaust  elbow.  Then  slide  the  exhaust  manifold  out  and  remove 
it.  Remove  the  gasket. 

b.  Installation. 

Screwdriver  Wrench,  socket,  %-in. 

Wrench,  open-end,  tVm-  Wrench,  socket,  tVm- 

Wrench,  open-end,  y$-in, 

(1)  Install  the  Manifolds  (fig.  170). 

Wrench,  open-end,  t\-in.  Wrench,  socket,  tV-in. 

Cover  the  manifold  gasket  with  light  engine  oil  and  set  it  in  place. 
Set  the  exhaust  manifold  in  place.  Put  the  washers  and  nuts  on  the  two 
end  and  center  studs,  using  a  TVinch  open-end  wrench.  Screw  the  nut 
back  of  the  elbow  down  against  the  washer,  but  do  not  tighten.  Set  the 
screen  assembly  on  the  intake  manifold,  sticking  it  in  "place  with  oil. 
Set  the  intake  manifold  in  place,  with  the  screen  covering  the  inlet 
opening.  Put  the  10  washers  in  place  and  start  all  the  nuts  onto  the 
studs.  Tighten  all  the  nuts  uniformly,  using  the  tV-in.  wrenches. 

(2)  Connect  the  Exhaust  Pipe.  Connect  the  exhaust  pipe  to  the 
exhaust  manifold  at  the  flange. 

(3)  Install  the  Shield  for  the  Intake  Manifold. 
Wrench,  socket,  %-in. 

Put  the  intake  shield  in  place  with  two  %-inch  spacers  and  two  cap 
screws.  Tighten  the  cap  screws. 

(4)  Install  the  Air  Intake  Elbow  and  Heater  (fig.  169). 
Wrench,  socket,  TVm- 

Set  the  heater  and  elbow  in  place,  with  the  inlet  toward  the  rear  of 
the  engine.  Place  the  brackets,  which  hold  the  coil  spring  and  cables 
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(located  below  the  air  intake  hose),  in  position  and  insert  and  tighten 
the  two  cap  screws.  Tighten  the  cap  screws.  Attach  cable  from  switch. 

(5)  Install  the  Air  Intake  Hose  (fig.  170). 
Screwdriver 

Slide  the  air  intake  hose  onto  the  intake  elbow  and  tighten  the  hose 
clamp. 

(6)  Connect  the  Hot  Water  Heater  Intake  Hose  (fig.  170). 
Screwdriver 

Slide  the  hose  onto  the  cylinder  head  water  outlet  pipe  connection, 
and  tighten  the  clamp. 

(7)  Install  the  Line  for  the  Cylinder  Head  Breather  Cover 
(fig.  166). 

Wrench,  open-end,  ^4-in. 
.  Set  the  line  in  place  and  tighten  the  fitting  nuts  at  each  end. 

(8)  Fill  Cooling  System  with  Water  or  Antifreeze. 

171.  REMOVAL  AND  INSTALLATION  OF  OIL  PAN. 

NOTE:  Drain  engine  oil  and  replace  plug. 

OIL,  engine,  seasonal  grade  Wrench,  socket,  ?Vm- 

Shellac 

a.  Removal. 

Wrench,  socket,  t^-in. 
Loosen  all  the  cap  screws  ys  turn  each,  and  then  remove  them.  The 
gasket  is  in  four  sections.  Remove  these  from  the  pan. 

b.  Installation. 

OIL,  engine,  seasonal  grade  Wrench,  socket,  yVirji. 

Shellac 

After  the  oil  pan  is  thoroughly  clean,  shellac  new  oil  pan  gaskets  in 
place  on  the  oil  pan.  Put  a  light  coat  of  engine  oil  on  the  gasket  surface 
of  the  crankcase.  Set  the  oil  pan  in  place  and  start  each  of  the  24  cap 
screws  by  hand,  tighten  uniformly.  Make  sure  the  oil  drain  plug  is  in 
place  in  the  oil  pan. 

c.  Refill  Crankcase  with  Engine  Oil. 

172.  OIL  PUMP. 

The  oil  is  circulated  by  a  gear-type  oil  pump  driven  by  a  fork  and 
pin  directly  from  the  rear  end  of  the  camshaft,  without  any  intermediate 
driving  gears.  The  oil  is  drawn  from  the  pan  through  a  suction-type 
screen  and  suction  line  to  the  pump.  The  oil  pump  assem  bly  fits  in  a 
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recess  in  the  flywheel  enclosure  of  the  crankcase  and  is  held  in  place 
by  four  cap  screws.  The  connection  to  the  pressure  and  suction  passages 
in  the  crankcase  is  made  by  hollow  dowels  and  sealed  against  oil  leaks 
by  copper  asbestos  gaskets.  The  oil  pump  is  designed  to  retain  its  prime 
after  the  engine  is  stopped,  as  long  as  it  remains  in  a  normal  position, 
making  priming  unnecessary. 

173.   ENGINE  REMOVAL. 

Chain,  hoist  Wrench,  open-end,  x^-in. 

Extension,  ratchet  Wrench,  open-end,  s/s-in. 

Hoist  Wrench,  open-end,  %-in. 

Pail  Wrench,  open-end,  %-in. 

Pliers  Wrench,  open-end,  -Hj-in. 

Rope,  length  of  Wrench,  socket,  iVm- 

Screwdriver,  heavy-duty  Wrench,  socket,  y4-in. 

Screwdriver,  large  Wrench,  socket,  -in. 

Wood,  blocks  Wrench,  socket,  -fig-in., 
Wrench,  open-end,  y6-'m.  thin-walled 

Wrench,  open-end,  iV-in.  Wrench,  socket,  7/s-in.,  with 
Wrench,  open-end,  %-in.  universal  attachment 

a.  Drain  Radiator. 

Pail  Pliers 
Open  drain  cocks  on  radiator  and  on  the  right  rear  side  of  the  block, 
and  drain  water  into  pail,  or  on  ground. 

b.  Remove  Hood. 

Hoist  Screwdriver,  large 

Rope,  length  of  Wrench,  open-end,  tk-in. 

Remove  three  elastic  stop  nuts  and  bolts  at  rear  of  center  panel  of 
hood.  Remove  nut  and  bolt  on  inside  of  shutter  frame,  near  the  top,  on 
each  side  of  frame.  Use  rope  and  hoist  to  lift  off  hood,  with  top  of 
shutter  frame  left  on  hood.  Hood  can  also  be  slipped  over  front  of  car 
by  three  men. 

c.  Remove  Shutter  Assembly. 

Hoist,  chain  Wrench,  box,  -fo-in. 

Screwdriver,  heavy-duty  Wrench,  open-end,  y2-in. 

Remove  bolts  and  nuts  that  hold  the  shutter  frame  to  engine  side- 
armor  plates.  Disconnect  shutter  control  on  lower  right  side  of  radiator. 
Lift  shutter  frame  straight  up,  and  out. 

d.  Remove  Radiator  Hose  Connections. 

Screwdriver 

Loosen  clamps  that  hold  the  inlet  and  outlet  radiator  hoses,  and  pull 
hoses  loose  from  radiator. 
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e.  Remove  Radiator. 

Chain,  hoist  Wrench,  socket,  %-im.,  with 

Wrench,  socket,  34-in.  universal  attachment 

Disconnect  radiator  from  cross  member  by  removing  holding  stud 
nuts,  springs,  washers  and  pads.  Then  disconnect  stay  rods  at  frame  by 
removing  nuts  from  stay  rod  bolts  underneath  car,  on  the  bottom  side 
of  the  top  frame  flange.  Remove  radiator  assembly  from  car  by  lifting 
up  and  slightly  forward. 

f.  Remove  Heater  Inlet  and  Return  Hoses. 

Screwdriver 

Loosen  clamp  that  holds  the  inlet  hose,  and  pull  off  hose.  Disconnect 
flared  tube  connection  on  the  return  line  at  the  heater,  and  remove  hose. 

g.  Disconnect  Batteries. 

Wrench,  open-end,  f^-in. 
Remove  cap  screws  and  lock  washers  that  hold  the  battery  compart- 
ment covers.  Loosen  nuts  clamping  cables  to  battery  terminals,  and 
pull  cables  off  terminals.  Always  pull  off  negative  cable  first.  Tape  cable 
terminals. 

h.  Remove  Air  Intake  Pipe. 

Screwdriver 

Loosen  the  clamps  at  the  Venturi  and  at  the  air  cleaner.  Remove 
the  pipe. 

i.  Disconnect  Throttle  Controls. 

Screwdriver  Wrench,  open-end,  TVin. 

Use  a  screwdriver  to  remove  the  screw  that  holds  the  hand-operated 
throttle  wire  at  the  Venturi.  Remove  the  nut  that  holds  the  foot- 
operated  throttle  rod  at  the  Venturi  lever.  Detach  the  wire  and  rod. 

j.    Disconnect  Fuel  Injector  Shut-Off  Wire. 

Screwdriver  Wrench,  open-end,  24-in. 

Disconnect  the  shut-off  wire  at  the  pump. 

k.    Disconnect  Governor  Control  Wire. 

Screwdriver  Wrench,  open-end,  Y%-'m. 

Disconnect  the  control  wire  at  the  governor. 

1.    Disconnect  Lines  to  Fuel  Transfer  Pump. 

Wrench,  open-end,  s/s-in.  Wrench,  open-end,  ^4-in. 

Using  a  34-inch  open-end  wrench,  disconnect  the  main  line  from  the 
fuel  tank  to  the  fuel  transfer  pump.  Then,  use  a  5/8-inch  open-end 
wrench  to  disconnect  the  return  line  on  the  other  side  of  the:  pump. 
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in.    Disconnect  the  Filter  Lines. 

Wrench,  open-end,  y^-in. 

Disconnect  the  fuel  line  from  the  pump  to  the  filter  at  the  pump  end, 
using  a  %-inch  open-end  wrench.  Then,  disconnect  the  line  from  the 
filter  to  the  injector  by  removing  the  plug  and  screen  assembly.  | 

n.    Disconnect  the  Generator  Wires. 

Pliers  Wrench,  socket,  ^ -in.,  thin-walled 

Screwdriver  Wrench,  socket,  tV-in.,  with 

Wrench,  open-end,  3^-in.  ratchet  extension 

Using  pliers,  remove  the  condenser  and  wire  shielding  nut.  Use  a 
YVinch  socket  wrench,  with  ratchet  extension,  to  remove  the  armature 
terminal  nut.  Remove  the  plug  from  the  field  terminal,  using  a  screw- 
driver. Then,  use  a  f^-inch  open-end  wrench  to  remove  the  wire 
shielding  nut.  Use  a  thin-walled  T75-inch  socket  wrench  to  remove  the 
wire  terminal  nut.  Remove  the  stove  bolt  that  clamps  the  armature 
and  field  wires  to  the  thermostat  housing. 

o.    Disconnect  Venturi  Heater  Wire. 

Wrench,  open-end,  iVin. 

Use  a  T7ff-inch  open-end  wrench  to  disconnect  the  wire  from  the 
Venturi  intake  heater  unit. 

p.    Disconnect  the  Heat  Indicator  Unit. 

Wrench,  open-end,  5/g-in. 

Disconnect  the  heat  indicator  unit  from  the  right  top  side  of  the  cylin- 
der head  water  outlet. 

q.    Remove  the  Left  Air  Funnel  Assembly. 

Screwdriver  Wrench,  open-end,  -fg-in. 

Loosen  clamp  that  holds  funnel  assembly  to  ventilator  box.  Remove 
nut,  cap  screw  and  lock  washer  that  hold  funnel  support  clamp  to 
bracket,  and  lower  assembly. 

r.    Disconnect  Vacuum  Pump  Lines. 

Screwdriver  Wrench,  open-end,  s/s-in. 

Wrench,  open-end,  TVin.  Wrench,  open-end,  %-in. 

Remove  the  vacuum  line  and  hose  from  the  pump  to  the  screen  and 
check  valve  on  the  dash,  using  a  ^-inch  open-end  wrench,  and  screw- 
driver. Disconnect  the  vacuum  pump  lines,  to  oil  and  air  reservoir, 
using  ^/g-inch  and  5/g-inch  open-end  wrenches.  Then  remove  the  vacuum 
pump  oil  and  exhaust  tank,  using  a  screwdriver  and  a  T7F-inch  open-end 
wrench  to  remove  the  stove  bolts  from  the  brackets. 
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8.    Disconnect  the  Oil  Cage  Line. 

Wrench,  open-end,  xjj-in.  Wrench,  open-end,  y2-in. 

Disconnect  the  oil  filter  to  dash  gage  line  at  the  union. 

t.    Disconnect  the  Exhaust  Manifold. 

Wrench,  open-end,  Wrench,  open-end,  %-in. 

Remove  the  seven  self-tapping  screws  that  hold  the  exhaust  pipe 
clearance  dash  cover  to  the  dash.  Disconnect  the  exhaust  manifold  from 
the  exhaust  pipes  at  the  rear  of  the  engine  by  removing  the  nuts  and 
bolts  from  the  mounting  flange. 

u.    Remove  the  Starter. 

Wrench,  open-end,  -fe-iri.  Wrench,  open-end,  T.'g-in. 

Wrench,  open-end,  ^-in. 

Remove  the  starter  terminals  from  the  starter,  using  a  ^-inch  open- 
end  wrench  on  the  two  large  terminals,  and  a  T7H-inch  open-end  wrench 
on  the  small  terminal.  Remove  the  starter  cable  from  the  block.  Then 
remove  the  starter  by  taking  out  the  three  cap  screws  with  a  %-inch 
open-end  wrench. 

v.    Disconnect  Brake  Vacuum  Booster. 

Pliers 

Disconnect  the  brake  vacuum  booster  from  the  bracket  by  removing 
the  clevis  pin  from  the  clevis  on  the  rear  of  the  booster,  using  pliers. 

w.    Remove  Floor  Plate  over  Transmission. 

Screwdriver 

Unscrew  and  remove  the  transfer  case  shift  lever  ball.  Remove  seven 
machine  screws  that  hold  center  floor  plate,  and  remove  the  plate. 
NOTE:  Cover  is  easily  removed  by  first  lifting  front  section  over  ex- 
tended section  of  dash,  and  then  lifting  rear  section. 

x.    Disconnect  Propeller  Shaft. 

Wrench,  open-end,  s/a-'m.  (two) 

Remove  four  nuts,  lock  washers  and  bolts  that  hold  propeller  shaft 
to  the  companion  flange  on  transmission,  and  separate  propeller  shaft 
from  companion  flange. 

y.    Remove  Clutch  Release  Bearing  Outer  Oil  Tube. 

Wrench,  open-end,  r%-in.  Wrench,  socket,  -pg-in. 

Unscrew  inverted  flared  tube  nut  from  elbow  on  bell  housing  (-fa-in. 
open-end  wrench).  Remove  cap  screw  and  lock  washer  holding  oil  tube 
clip  to  bell  housing  (-^-in.  socket  wrench),  and  lift  out  oil  tube. 
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z.    Remove  Transfer  Case  Shift  Lever. 

Wrench,  socket,  rVin. 
Remove  two  cap  screws  and  lock  washers  securing  transfer  case  shift 
lever  to  transmission,  and  lift  assembly  out  of  the  way. 

aa.    Remove  Hand  Brake  Lever. 

Screwdriver  .        Wrench,  socket,  -/^-in. 

Release  hand  brake  and  remove  the  two  nuts  and  lock  washers  that 
secure  the  hand  brake  lever  assembly  to  transmission  GVm-  socket 
wrench).  Pry  hand  brake  lever  assembly  away  from  studs  on  transmis- 
sion (screwdriver)  and  allow  it  to  drop  down  out  of  the  way. 

bb.    Remove  Transmission  Shift  Lever. 

Wrench,  socket,  -/g-in. 
Remove  four  cap  screws  and  lock  washers,  and  lift  off  shift  lever  and 
top  assembly.  Cover  opening  to  prevent  dirt  from  entering  transmission. 

cc.    Remove  Clutch  Release  Pedal  Shaft  Lever. 

Hammer  Wrench,  open-end,  -fe.  ( two  ) 

Pliers 

Remove  cotter  pin  and  pull  out  clevis  pin  at  clutch  release  pedal 
shaft  lever.  Loosen  nut  on  cap  screw  clamping  lever  to  shaft  (  ft-inch 
open-end  wrenches  (two)),  and  drive  off  lever.  Remove  lubricating  fit- 
ting from  shaft  support  to  prevent  it  from  breaking  off  when  removing 
engine  (-^-inch  open-end  wrench). 

dd.    Prepare  Engine  for  Removal. 

Hoist  Rope,  Manila,  %-in.  (at  least 

14  feet) 

Tie  rope  around  engine  in  a  figure  eight.  Place  hoist  hook  in  balanced 
place  of  rope  (slightly  to  rear  of  engine)  and  remove  slack  in  rope  by 
raising  hook. 

ee.    Disconnect  Engine  Supports. 

Handle,  ratchet  Wrench,  open-end,  if -in. 

Pliers  Wrench,  socket,  y^-in. 

Wrench,  open-end,  3/4-in.  Wrench,  socket,  if-in. 

Remove  cotter  pins  from  castellated  nuts  at  rear  support  bolts  and 
remove  the  nuts,  bolts,  washers,  and  right  support  spring.  Remove  four 
nuts,  lock  washers  and  cap  screws  from  the  front  engine  supports 
(fig.  126). 

ff.  Remove  Engine  Assembly.  Lift  engine  until  free  of  supports 
and  move  straight  forward  until  transmission  is  clear  of  dash.  NOTE: 
Use  care  in  guiding  engine  out  to  prevent  clutch  lever  shaft  from  catch- 
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ing  on  engine  support  brackets.  Lift  engine,  with  transmission,  out  of 
vehicle  and  place  in  stand,  or  on  blocks. 

174.    ENGINE  INSTALLATION. 

Chain,  hoist  Wrench,  open-end,  %-in. 
Crank  Wrench,  open-end,  -fV-in.  (two) 

Extension,  ratchet  '  Wrench,  open-end,  %-in. 
Hammer  Wrench,  open-end,  %-in. 

Pail  (or  hose)  Wrench,  open-end,  7/s-m. 

Pliers  Wrench,  open-end,  ]$-in. 
Rope,  manila,  length  of  %-in.  Wrench,  socket,  i^-in. 

Screwdriver  Wrench,  socket,  %-in. 

Screwdriver,  heavy-duty  Wrench,  socket,  ||-in. 

Wrench,  box,  -/V-in.  Wrench,  socket,  Yg-in., 
Wrench,  open-end,  %-in.  thin-walled 

Wrench,  open-end,  iVin.  Wrench,  socket,  l/a-in.,  with 

universal  attachment 

a.  Place  Engine  Assembly  in  Vehicle. 

Hoist  Rope,  Manila,  %-in. 

With  transmission  mounted  on  engine,  place  rope  around  the  assem- 
bly in  a  figure  eight.  Place  hoist  hook  in  balanced  position  on  rope 
and  raise  engine  assembly  high  enough  to  clear  front  frame  cross  mem- 
ber. Carefully  guide  engine  assembly  into  position  on  rear  engine 
support  brackets.  NOTE:  Place  pads  on  support  brackets  before  engine 
is  finally  positioned. 

b.  Bolt  Engine  Assembly  to  Frame. 

Handle,  ratchet  Wrench,  open-end,  -j^-in. 

Pliers      '  Wrench,  socket,  %-in. 

Wrench,  open-end,  %-in.  Wrench,  socket,  }f-in.. 

Secure  rear  engine  supports  with  plain  washers,  bolt  and  castle  nut 
on  left  side  (-{-f-in.  socket  wrench  and  }§-in  open-end  wrench)  and 
plain  washers,  bolt,  spring  and  castle  nut  on  right  side  (%-in.  socket 
wrench  and  %-in.  open-end  wrench).  Install  cotter  pins  in  castle  nuts 
and  lock  pins  (pliers).  Bolt  front  trunnion  to  frame  with  four  cap 
screws,  lock  washers  and  nuts  (%-in.  socket  wrench  and  %-in.  open- 
end  wrench). 

c.  Install  Transmission  Shift  Lever  Assembly. 

Wrench,  socket,  i%-in. 

Place  lever  and  cover  assembly  over  transmission  cover,  guiding  lever 
into  position  on  lugs  in  transmission  cover.  Secure  lever  and  cover 
assembly  with  four  cap  screws  and  lock  washers. 
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d.  Install  Clutch  Release  Bearing  Outer  Oil  Tube. 

Wrench,  open-end,  TVin.  Wrench,  socket,  Tg-in. 

Place  oil  tube  in  position  and  screw  inverted  flared  tube  nut  into 
elbow  on  bell  housing  (-fa-in.  open-end  wrench).  Secure  tube  clip  to  bell 
housing  with  cap  screw  and  lock  washer. 

e.  Install  Transfer  Case  Shift  Lever. 

Wrench,  socket,  t\-in. 
Mount  transfer  case  shift  lever  assembly  on  transmission  cover  and 
secure  with  two  cap  screws  and  lock  washers. 

f.  Install  Hand  Brake  Lever. 

Wrench,  socket,  T%-in. 

Slip  hand  brake  lever  assembly  over  studs  on  transmission  and  secure 
with  two  nuts  and  lock  washers. 

g.  Connect  Propeller  Shaft. 

Wrench,  open-end,  %-in.  (two) 
Connect  propeller  shaft  to  transmission  companion  flange  with  four 
cap  screws,  lock  washers  and  nuts. 

h.  Install  Clutch  Release  Shaft  Lever. 

Hammer  Wrench,  open-end,  t^-in,  (two) 

Pliers 

With  Woodruff  key  in  position  on  shaft,  replace  lever  and  secure  with 
cap  screw,  nut  and  lock  washer  (^-in.  open-end  wrenches  (two)  ).  Con- 
nect clevis  to  lever  with  clevis  pin  and  lock  clevis  pin  with  cotter  pin. 
Check  for  proper  travel  of  clutch  pedal  (par.  72). 

i.  Replace  Floor  Plate  over  Transmission. 

Screwdriver 

Place  floor  plate  in  position  over  transmission  and  secure  with  seven 
machine  screws. 

y."  Attach  Brake  Vacuum  Booster. 

Pliers 

Attach  brake  vacuum  booster  to  bracket  by  inserting  clevis  pin  in 
clevis,  at  rear  of  booster. 

k.    Install  the  Starter. 

Wrench,  open-end,TVm-  Wrench,  open-end,  %-in. 

Wrench,  open-end,  y^-m. 

Place  the  starter  in  position  and  install  the  three  cap  screws  that  hold 
the  starter  in  place.  Use  a  %-inch  open-end  wrench  to  tighten  the  cap 
screws.  Then  connect  the  starter  terminals  to  the  starter.  Use  a  T\-inch 
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open-end  wrench  to  attach  the  small  terminal,  and  a  94-inch  open-end 
wrench  to  tighten  the  two  large  terminals. 

1.    Connect  the  Exhaust  Manifold. 

Wrench,  open-end,  Wrench,  open-end,  %-in. 

Install  a  new  gasket  between  the  exhaust  manifold  and  the  exhaust 
pipe  flanges.  Insert  and  tighten  the  bolts  and  nuts.  Place  the  exhaust 
pipe  clearance  dash  cover  on  the  dashboard,  and  install  the  seven  self- 
tapping  screws. 

m.    Connect  the  Oil  Gage  Line. 

Wrench,  open-end, -^-in.  Wrench,  open-end,  x/2-m. 

Join  the  oil  filter  to  the  dash  gage  line  at  the  union,  and  tighten. 

n.    Connect  Vacuum  Pump  Lines. 

Screwdriver  Wrench,  open-end,  s/s-in. 

Wrench,  open-end,  i^-in.  Wrench,  open-end,  %-in. 

Hold  the  vacuum  pump  oil  and  exhaust  tank  in  position  against 
the  mounting  bracket,  and  insert  the  stove  bolts.  Use  a  screwdriver  and 
a  ^g-inch  open-end  wrench  to  tighten  the  bolts.  Install  the  vacuum  line 
and  hose  from  the  pump  to  the  screen  and  check  valve  on  the  dash 
(^g-in.  open-end  wrench  and  screwdriver).  Connect  the  other  vacuum 
pump  lines  (%-in.  and  ys-in.  open-end  wrenches). 

o.    Install  the  Left  Air  Funnel  Assembly. 

Screwdriver  Wrench,  open-end,  -&-in. 

Place  the  funnel  assembly  in  position  at  ventilator  box  inlet,  and 
tighten  clamp.  Insert  and  tighten  the  cap  screw,  lock  washer  and  nut 
that  hold  funnel  support  clamp  to  bracket. 

p.    Connect  the  Heat  Indicator  Unit. 

Wrench,  open-end,  ^g-in. 
Connect  the  heat  indicator  unit  to  the  water  jacket  at  the  right  top 
side  of  the  cylinder  head  water  outlet. 

q.    Connect  the  Venturi  Heater  Wire. 

Wrench,  open-end,  T^-in. 
Connect  the  wire  to  the  Venturi  (intake)  heater  unit, 
r.    Connect  the  Generator  Wireg. 

Pliers  Wrench,  socket,  f^-in. 

Screwdriver  thin-walled 

Wrench,  open-end,  ^-in.  Wrench,  socket,  ^-in.,  with 

ratchet  extension 

Place  the  armature  and  field  wires  in  position  at  the  thermostat  hous- 
ing, and  insert  and  tighten  the  stove  bolt  that  clamps  them  to  the 
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housing.  Install  the  field  terminal  cable  and,  using  a  thin-walled  TVinch 
socket  wrench,  install  the  field  terminal  nut.  Install  the  wire  shielding 
nut,  using  a  5^-inch  open-end  wrench.  Then,  using  a  screwdriver,  install 
the  plug  on  the  field  terminal.  Install  the  armature  terminal  cable  and 
the  armature  terminal  nut,  using  a  -,%-inch  socket  wrench  with  ratchet. 
Then  install  the  condenser  and  wire  shielding  nut,  using  pliers. 

s.    Connect  the  Fuel  Filter  Lines. 

Wrench,  open-end,  3^-in. 
Connect  the  line  from  the  filter  to  the  injector  by  attaching  the  plug 
and  screen  assembly.  Connect  the  fuel  line  from  the  pump  to  the  filter 
at  the  pump  end,  using  a-^-inch  open-end  wrench. 

t.    Connect  Lines  to  Fuel  Transfer  Pump. 

Wrench,  open-end,  5/g-in.  Wrench,  open-end,  94-in. 

Connect  the  main  line  from  the  fuel  tank  to  the  fuel  transfer  pump, 
using  a  3^-inch  open-end  wrench.  Connect  the  fuel  return  line  on  the 
other  side  of  the  pump,  using  a  s^-inch  open-end  wrench. 

u.    Connect  Governor  Control  Wire. 

Screwdriver  Wrench,  open-end,  3^-in. 

Connect  the  control  wire  at  the  governor. 

v.    Connect  Fuel  Injector  Shut-Off  Wire. 

Screwdriver  Wrench,  open-end,  y&-in. 

Connect  the  shut-off  wire  at  the  pump. 

w.    Connect  the  Throttle  Controls. 

Screwdriver  Wrench,  open-end,  -fa-in. 

Put  the  throttle  wire  and  rod  in  place.  Using  a  screwdriver,  install  the 
screw  that  holds  the  hand-operated  throttle  wire  at  the  Venturi.  Then, 
install  the  nut  that  holds  the  foot-operated  throttle  rod  at  the  Venturi 
lever. 

x.    Install  Air  Intake  Pipe. 

Screwdriver 

Place  the  air  intake  pipe  in  position,  and  tighten  the  clamps  at  the 
Venturi  and  at  the  air  cleaner. 

y.    Connect  the  Batteries. 

Wrench,  open-end,  -ft-in. 
Remove  tape  from  battery  cable  terminals.  Attach  the  positive  cable 
first,  then  attach  the  negative  cable,  and  tighten  the  nuts.  Put  on  the 
battery  compartment  covers,  and  insert  and  tighten  the  cap  screws  and 
lock  washers. 
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z.    Install  Heater  Inlet  and  Return  Hoses. 

Screwdriver 

Connect  the  flared  tube  connector  on  the  return  line  sit  the  heater. 
Install  the  inlet  hose,  and  tighten  the  clamp. 

aa.    Install  Radiator. 

Chain,  hoist  Wrench,  socket,  J4-in.,  with 

Wrench,  socket,  %-in.  universal  attachment 

Using  a  chain  hoist,  carefully  swing  the  radiator  assembly  into 
position  on  the  car.  Connect  the  stay  rods  at  the  frame  by  installing 
stay  rod  bolts  and  nuts  underneath  car,  on  the  top  frame  flange.  Con- 
nect radiator  to  cross  member  by  installing  holding  stud  pads,  washers, 
springs  and  nuts. 

bb.    Install  Radiator  Hose  Connections. 

Screwdriver 

Install  the  inlet  and  outlet  radiator  hoses,  and  tighten  the  hose  Clamps, 
cc.    Install  the  Shutter  Assembly. 

Chain,  hoist  Wrench,  box,  -ft-in. 

Screwdriver,  heavy-duty  Wrench,  open-end,  Yz-'m. 

Carefully  lower  shutter  into  position,  using  a  chain  hoist.  Connect 
shutter  control  on  lower  right  side  of  radiator.  Insert  and  tighten  the 
bolts  and  nuts  that  hold  the  shutter  frame  to  the  engine  side-armor 
plates. 

dd.    Install  Hood. 

Hoist  Screwdriver,  large 

Rope,  length  of  Wrench,  open-end,  ^%-in. 

Use  a  rope  and  hoist  to  lift  hood  (with  top  of  shutter  frame  attached 
to  hood)  into  position.  NOTE:  Hood  can  also  be  slipped  over  front  of 
car  into  position  by  three  men.  Install  and  tighten  the  nut  and  bolt 
on  inside  of  shutter  frame,  near  the  top,  on  each  side  of  frame.  Install 
the  three  elastic  stop  nuts  and  bolts  at  rear  of  center  panel  of  hood. 

ee.    Prepare  Vehicle  for  Road. 

Pail  (or  hose)  Pliers 

Be  sure  the  drain  cock  is  tightly  closed.  Fill  cooling  system  with 
liquid.  Check  oil  level  in  crankcase.  Start  engine  and  check  oil  pressure, 
and  check  cooling  system  and  lubricating  system  for  leaks. 
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175.  DESCRIPTION  AND  MAINTENANCE. 

a.  Description.  The  exhaust  system  consists  of  the  exhaust  pipe  from 
the  engine  manifold,  a  three-pass  muffler,  and  the  exhaust  tail  pipe. 

b.  Maintenance.  Keep  cleaned  out,  because  clogged  muffler  or  ex- 
haust pipe  will  adversely  affect  engine  performance.  Flange  nuts  and 
pipe  clamps  must  be  kept  tight  at  all  times  to  prevent  dangerous  leaks. 
As  with  all  automotive  units,  the  exhaust  system  must  be  frequently  and 
carefully  checked  for  both  inside  and  outside  malfunctions  to  insure 
continued  satisfactory  operation. 

(1)  Inside. 

(a)  Opened  Seams  in  Muffler.  Replace  unit. 

(b)  Corroded  Metal.  Replace  unit. 

(c)  Loose  and  Defective  Gaskets  and  Baffles.  Tighten  or  replace. 

(2)  Outside. 

(a)  Dents  and  Breaks  from  Flying  Stones,  Ruts  and  Stumps.  Re- 
place if  metal  is  opened. 

(b)  Corrosion!  Replace  unit. 

176.  UNIT  REPLACEMENT. 

A  unit  should  be  replaced  whenever  leaks  develop. 

a.  Exhaust  Pipe.  Remove  manifold  flange  nuts,  using  a  ^-inch  open- 
end  wrench;  loosen  pipe  to  muffler  band  clamp,  remove  gasket  and  take 


down.  Use  new  exhaust  pipe  flange  gasket  when  replacing  pipe, 
b.  Muffler. 


Loosen  exhaust  to  muffler  band  clamp,  remove  muffler  and  tail 
pipe  U-bolt  clamps  and  slide-out  muffler.  To  install  a  new  muffler,  place 
muffler  in  position,  install  muffler  and  tail  pipe  U-bolt  clamps,  and 
tighten  exhaust  to  muffler  band  clamp. 


Loosen  U-bolt  clamp  nuts  at  muffler,  remove  U-bolt  clamp  nuts  at 
end  of  tail  pipe,  and  slide  out  pipe. 


Wrench,  open-end,  -fo-in. 


Wrench,  socket,  TVm- 


c.    Tail  Pipe. 

Wrench,  open-end,  t^-in. 


Wrench,  socket,  j^-in. 
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177.  FRAME. 

The  chassis  frame  consists  of  channel  sections  braced  and  reinforced 
with  pressed  steel  cross  members. 

178.  PINTLE  AND  TOW  HOOKS. 

Towing  and  lifting  facilities  are  provided  at  the  front  of  the  vehicle 
by  two  tow  hooks,  and  at  the  rear  by  a  standard  pintle. 

179.  ROLLER. 

The  roller  mounted  on  the  front  end  of  the  frame  is  provided  for  aid 
in  maneuvering  through  ditches  and  holes.  Two  compression  springs, 
mounted  on  the  roller  support,  act  as  shock  absorbers. 

180.  BUMPERS. 

Two  bumperettes  are  mounted  on  the  front  of  the  frame  at  opposite 
sides  of  the  roller.  A  bumper  is  provided  on  the  rear  of  the  vehicle  as 
part  of  the  body. 
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181.  DESCRIPTION. 


The  air  fuel  system  consists  of  two  main  fuel  tanks,  fuel  lines,  a  trans- 
fer and  shut-off  valve,  a  mechanical  fuel  pump,  a  carburetor,  an  air 
cleaner,  throttle  control,  and  engine  manifold.  The  fuel  take-off  from 
each  tank  is  through  the  transfer  and  shutoff  valve  where  one  tank 
or  the  other  may  be  selected  for  the  <  supply  of  fuel.  Total  capacity  of 
the  system  (2  tanks)  is  30  gallons. 

182.  FUEL  TANKS. 

Two  tanks  of  15-gallon  capacity  each  are  provided  for  each  vehicle. 
Location  of  the  tanks  is  under  the  two  front  seats.  The  filler  cap  is 
readily  accessible  from  the  personnel  compartment.  Keep  filler  cap 
tightly  closed  and  the  vent  in  the  cap  open.  A  drain  plug  is  recessed 
into  the  bottom  of  each  tank. 

183.  FUEL  AND  VACUUM  PUMP. 

a.  Description.  Fuel  is  drawn  from  the  supply  tanks  and  pumped 
to  the  carburetor  by  a  mechanical  diaphragm-type,  combination  fuel 
and  vacuum  pump  which  is  attached  to  the  crankcase  and  operated  by 
an  eccentric  on  the  engine  camshaft.  The  upper  element  of  the  pump 
is  the  vacuum  section,  and  the  lower  element  is  the  fuel  pump  section. 
The  vacuum  section  acts  as  a  booster  in  the  operation  of  the  windshield 
wipers  at  open  throttle  when  the  inlet  vacuum  at  the  manifold  is 
too  low. 

b.  Maintenance.  The  pump  requires  no  adjustment  within  the  scope 
of  this  text,  and  working  parts  are  lubricated  by  engine  oil  which  comes 
through  the  opening  in  the  crankcase.  Vacuum  and  fuel  line  connector 
fittings  should  be  checked  regularly  for  leaks.  Body  screws  which  retain 
the  diaphragms  must  be  kept  tight  to  prevent  air  and  fuel  leaks,  and 
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the  mounting  screws  must  be  tight.  The  metal  sediment  bowl  may  be 
removed  for  draining  and  cleaning. 

c.  Removal  of  Fuel  and  Vacuum  Pump. 

Screwdriver  Wrench,  open-end,  %-in. 

Wrench,  open-end,  54-in. 

Disconnect  vacuum  lines  at  pump  (24-in.  open-end  wrench).  Discon- 
nect fuel  lines  at  pump  (y2-in.  open-end  wrench).  Remove  two  cap 
screws  and  lock  washers  that  secure  the  pump,  and  remove  pump 
assembly  with  gasket. 

d.  Installation. 

Screwdriver  Wrench,  open-end,  l/2-in. 

Wrench,  open-end,  3^-in. 

Use  a  new  gasket,  and  place  pump  in  position.  Install  two  cap  screws 
and  lock  washers  and  secure  the  pump  to  the  crankcase.  Connect  fuel 
lines  at  pump  (y2-m.  open-end  wrench).  Connect  vacuum  lines  at  pump 
(24-in.  open-end  wrench). 


Figure  176  —  Carburetor  Filter  Screw  Removal  -  ( Gasoline  Engine/ 
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CARBURETOR 
FILTER 


Figure  177  —  Carburetor  Filter  Screw  and  Screen  Removal  - 
(Gasoline  Engine) 

184.  FILTER. 

a.  A  fuel  filter  between  the  pump  and  carburetor  provides  a  settling 
bowl  for  sediment  and  water.  To  clean,  remove  filter  bowl  spring 
clip,  and  gasket  (fig.  175),  and  the  filtering  element  (figs.  173  and  174). 
Carefully  clean  the  latter  with  SOLVENT,  dry-cleaning,  or  unleaded 
gasoline,  and  blow  out  with  compressed  air.  In  replacing,  mount  gasket 
carefully  and  hand-tighten  filter  and  bowl  elements.  Keep  fuel  lines 
tight.  The  carburetor  filter  plug  should  be  removed  and  cleaned  with 
SOLVENT,  dry-cleaning,  or  gasoline  at  the  same  time  the  fuel  filter 
is  cleaned.  To  remove,  disconnect  the  union  plug  and  remove  the  union 
assembly,  then  slide  the  screen  from  the  plug. 

b.  Current  production  vehicles  are  being  equipped  with  new  type 
metal  bowl  gasoline  filter  which  eliminates  failure  of  the  filter  due  to 
glass  bowl  breakage.  Failure  of  the  glass  filter  on  older  vehicles  should 
be  corrected  by  installation  of  the  metal  bowl  filter. 
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RA  PD  13123 

Figure  178  —  Carburetor  Filter  Bowl  Removal  -  (Gasoline  Engine) 
185.  CARBURETOR. 

a.  Description.  The  carburetor  is  of  the  downdraft,  double-venturi 
type.  Metering  jets  are  fixed,  with  the  exception  of  the  idling  adjusting 
screws.  The  latest  type  carburetor  (figs.  179  and  180)  employs  a  sec- 
ondary venturi  to  aid  in  complete  vaporization  of  the  fuel.  It  is  designed 
with  a  vacuum-controlled  power  jet  and  accelerating  system.  These 
auxiliary  jet  systems  are  to  provide  the  extra  fuel  needed  for  certain 
operations.  By  adding  fuel  only  when  necessary,  it  is  possible  to  obtain 
good  fuel  economy  in  the  normal  range  of  operation  without  sacrificing 
performance. 

b.  Maintenance  and  Adjustment.  The  carburetor  needs  very  little 
attention,  if  properly  installed.  Check  carburetor  to  manifold  attach- 
ment and  if  an  air  leak  appears,  remove  carburetor  to  check  gasket, 
and  replace  if  faulty. 

(1)  Idling.  Warm  engine  to  at  least  120  F  and  set  throttle  stop 
screw  for  approximately  400  revolutions  per  minute.  Adjust  idling  screw 
with  screwdriver,  so  that  engine  idles  smoothly. 

(2)  Mixture.  Turn  adjusting  screw  clockwise  to  make  richer,  and 
counterclockwise  to  make  leaner. 
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(3)  Choke.  The  choke  control  should  be  checked  to  see  that  the 
choke  valve  is  fully  open  with  the  button  against  the  panel,  and  fully 
closed  with  the  button  fully  out. 


A  — ACCELERATOR  CABLE  C— IDLING  ADJUSTING  SCREW   ra  PD  42214 

B  —  CHOKE  CONTROL  CABLE 


Figure  779  —  Carburetor  -  Installed  -  Left  Side  -  I  Gasoline  Engine) 

c.    Removal  of  Carburetor. 

Screwdriver  Wrench,  open-end,  %-in. 

Wrench,  open-end,  ^-in.  Wrench,  open-end,  ^-in. 

Remove  air  intake  pipe  by  loosening  the  hose  clamp,  and  loosening 
the  connection  at  top  of  carburetor.  (For  latest  models,  air  intake  pipe 
is  located  to  the  rear  of  the  carburetor  looking  fronT  driver's  seat.) 
Using  a  screwdriver,  disconnect  the  hand  throttle  and  choke  wire.  Dis- 
connect the  ball  joint  connection  of  the  accelerator  rod  by  removing 
the  nut  and  lock  washer,  using  a  ^-inch  open-end  wrench.  Use  a  %-inch 
open-end  wrench  to  disconnect  the  gas  line  to  the  fuel  filter.  Remove 
two  nuts  and  lock  washers  at  the  base  of  the  carburetor,  using  a  ^-inch 
open-end  wrench  (fig.  181).  NOTE:  Unscrew  nuts  evenly,  lifting  car- 
buretor at  the  same  time,  so  that  the  carburetor  will  not  cock  and  break 
the  base.  Lift  the  carburetor  up  and  away  from  the  studs  (fig.  182). 
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A  —  ACCELERATOR  CONTROL  ROD  C— IDLING  ADJUSTING  SCREW 
B  —  FUEL  FILTER  (METAL  BOWL)     D  — THROTTLE  STOP  SCREW 

RA  PD  42215 


Figure  780 —  Carburetor  ■  Installed  -  Right  Side  -  (Gasoline  Engine) 

d.  Installation, 

Screwdriver  Wrench,  open-end,  y2-in. 

Wrench,  open-end,  TVm-  Wrench,  open-end,  y&-in. 

Place  new  gasket  in  position.  Install  the  carburetor  in  position  on  the 
studs.  Install  the  two  lock  washers  and  nuts  at  the  base  of  the  carbu- 
retor, using  a  ^-inch  open-end  wrench.  Connect  the  gas  line  to  the 
fuel  filter,  using  a  54-inch  open-end  wrench.  Connect  the  ball  joint  con- 
nection of  the  accelerator  rod  by  installing  the  lock  washer  and  nut, 
using  a  xVinch  open-end  wrench.  Connect  the  hand  throttle  and  choke 
wire,  using  a  screwdriver.  Install  the  air  intake  pipe,  tightening  the  con- 
nection at  the  top  of  the  carburetor  with  a  %-inch  open-end  wrench, 
and  tightening  the  hose  clamp  with  a  screwdriver. 

186.   AIR  CLEANER. 

a.  Description.  The  air  cleaner  is  of  the  oil-bath  type  and  is  mounted 
on  the  dash. 

b.  Maintenance. 

( 1 )  All  connections  between  air  cleaner  and  carburetor  should  be 
inspected  and  should  be  kept  tight. 
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(2)  The  oil-bath  cup  should  be  inspected  daily  and  kept  filled  with 
used  crankcase  oil  or  OIL,  engine,  seasonal  grade,  to  the  oil  level  mark 
indicated  on  the  cup.  Do  not  remove  oil  cup  while  engine  is  running. 

(3)  Each  time  the  engine  crankcase  is  drained,  or  at  intervals  of 
2,000  miles,  the  air  cleaner  cup  should  be  cleaned  thoroughly  and  re- 
filled with  OIL,  engine,  seasonal  grade.  Oil  that  has  been  drained  from 
the  engine  crankcase  is  satisfactory  for  this  purpose. 

(4)  Occasionally,  the  air  cleaner  should  be  removed  from  the  dash 
and  cleaned  by  washing  in  SOLVENT,  dry-cleaning,  to  remove  the 
accumulation  of  dust  and  dirt  from  the  air  filter  element. 

c.  Removal. 

Screwdriver  Wrench,  open-end,  tV_m- 

Wrench,  open-end,  Vz-in. 
Remove  the  air  intake  pipe,  using  a  screwdriver  on  the  hose  clamp 
and  a  Vi-inch  open-end  wrench  on  the  carburetor.  Remove  the  four 


CARBURETOR  SCREW  DRIVER 

Figure  181  — Removing  Nuts  Holding  Carburetor  to  Manifold 

f  Gasoline  Engine) 
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RA  PD  13102 


Figure  182  —  Removing  Carburetor  -  (Gasoline  Engine! 

nuts  and  bolts  on  the  dash,  using  a  ^-inch  open-end  wrench.  Lift  out 
the  assembly. 

d.  Installation. 

Screwdriver  Wrench,  open-end,  tk-in. 

Wrench,  open-end,  J^-inch 
Place  the  assembly  in  position  and  install  the  four  nul:s  and  bolts, 
using  a  -^--inch  open-end  wrench.  Install  the  air  intake  pipe,  using  a 
screwdriver  on  the  hose  clamp  and  a  j4-»nch  open-end  wrench  on  the 
carburetor. 

187.    TROUBLE  SHOOTING. 

Many  symptoms  which  might  be  attributed  to  the  air  fuel  system  are, 
in  reality,  due  to  faulty  ignition.  Before  attempting  any  but  the  obvi- 
ously required  adjustments,  check  the  ignition  system  thoroughly. 

a.  Fuel. 

(1)  Supply.  The  fuel  supply  should  be  checked  regularly;  in  the 
case  of  an  inaccurate  fuel  gage,  a  dip  stick  will  prove  uiseful.  If  the 


302 


TM  9-705 
187 


FUEL  SYSTEM  AND  ACCESSORIES 
(GASOLINE  ENGINE  POWERED  VEHICLES) 

engine  has  stopped  for  reason  of  lack  of  fuel,  resulting  from  empty 
tanks,  the  fuel  supply  should  be  replenished  and  the  engine  should  be 
cranked  for  about  15  seconds  (with  the  ignition  off,  the  choke  out, 
throttle  shut),  to  draw  fuel  into  the  pump  and  thence  into  the  car- 
buretor. 

(2)  Impurities.  Failure  of  the  engine  to  start  may  be  caused  by 
water,  ice  or  dirt  in  the  fuel  system,  as  observed  from  an  examination 
of  the  fuel  pump  sediment  bowl.  Clean  the  strainers  in  the  fuel  pump 
and  empty  the  bowl;  drain  the  fuel  tanks  until  the  fuel  flows  free  of 
impurities;  disconnect  the  fuel  lines  and  blow  them  out  with  air.  If  ice 
is  found,  heat  the  parts  with  boiling  water  before  cleaning.  Water  in  the 
fuel  tanks  comes  from  the  condensation  of  moisture  in  the  air,  which  is 
drawn  into  the  tanks  as  the  fuel  is  used,  and  it  accumulates  more  rap- 
idly in  cold  damp  weather  and  when  the  tanks  are  relatively  empty 
of  fuel. 


RA  PD  13084 


Figure  183  —  Removing  Air  Filter  Base  to  Change  Oil  - 
(Gasoline  Enginel 
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b.  Carburetor. 

( 1 )  Flooding.  Choking  too  long  during  cranking  floods  the  cylinders 
and  prevents  starting.  Push  in  the  choke,  turn  on  the  ignition  switch, 
open  the  throttle  wide  (do  not  pump),  and  crank  the  engine  for  about 
10  seconds.  When  the  engine  starts,  partly  close  the  throttle;  do  not  use 
the  choke  again  unless  it  is  necessary  to  keep  the  engine  from  stalling. 

(2)  Choke  Valve  Setting.  If  the  engine  will  not  start  after  crank- 
ing for  5  seconds,  with  the  choke  pulled  out  and  with  the  ignition 
satisfactory,  the  choke  valve  may  not  be  closing  completely.  Examine 
the  choke  valve  at  the  carburetor  when  the  choke  button  is  pulled 
out  all  the  way;  and  if  the  valve  has  not  closed,  change  the  setting  of 
the  choke  wire  so  that  the  valve  closes. 

(3)  No  Fuel  in  Carburetor.  If  a  hissing  sound  is  not  heard  in  the 
carburetor  when  cranking  with  the  choke  out,  a  lack  of  gasoline  is  indi- 
cated in  the  carburetor.  Test  by  dismounting  the  fuel  supply  pipe  to 
the  filter.  If  there  is  not  a  steady  flow  from  the  fuel  pipe,  the  trouble 
must  be  traced  back  through  the  fuel  system,  with  the  engine  being 
turned  over  for  the  test.  If  the  trouble  is  in  the  carburetor,  check  with 
proper  authority,  or  replace. 

(4)  Mixture.  If  the  engine  runs  irregularly  at  idling  speed,  or  black 
smoke  appears  in  the  exhaust  and  the  muffler  backfires,  the  carburetor 
mixture  is  too  rich.  Dry  soot  in  the  shell,  or  porcelain  near  the  points 
of  the  spark  lugs,  also  indicates  this  condition.  If  a  warm  engine  back- 
fires into  the  carburetor  when  accelerating  or  when  the  vehicle  is  run- 
ning down  hill  in  gear,  the  air  fuel  mixture  is  probably  too  lean.  If  the 
spark  plug  porcelain  is  a  light  straw  color,  the  mixture  is;  extremely 
lean.  Excessive  burning  of  spark  plug  points  also  indicates  a  lean  mixture, 
or  an  incorrect  plug.  Adjust  the  carburetor  correctly;  summer  driving 
requires  an  adjustment  different  from  that  for  winter  driving.  A  dirty 
air  cleaner  causes  a  rich  mixture  and  loss  of  power. 

c.  Fuel  Pump* 

( 1 )  No  Fuel.  Disconnect  the  fuel  pipe  at  the  carburetor,  shut  off  the 
ignition,  and  turn  the  engine  with  the  starter.  If  no  fuel  appears,  the 
trouble  may  be  in  the  supply  line,  pump  or  strainers.  Examine  the 
tubing  for  kinks  and  leaks,  and  check  strainer  bowl  for  sediment.  If  the 
bowl  is  dirty,  remove  and  clean  it,  and  clean  the  strainer  screen.  Replace 
the  gasket  if  it  is  broken,  and  replace  the  bowl  if  it  has  a  chipped  edge, 
checking  for  a  tight  fit  and  proper  gasket  installation.  Disconnect  the 
fuel  pipe  from  the  tank  at  the  fuel  pump,  and  apply  air  to  the  supply 
tank  to  test  the  condition  of  fuel  line  and  fuel  flow.  If  the  line  is  open 
and  the  connections  are  tight,  the  pump  is  defective  and  must  be  repaired 
or  replaced. 
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(2)  Leaks.  In  case  of  leakage  at  the  diaphragm,  tighten  the  cover 
screws  alternately  and  securely.  Sometimes  there  appears  to  be  a  leak 
at  the  diaphragm,  whereas  the  leak  actually  exists  at  one  of  the  pipe 
fittings  and  the  fuel  runs  down  around  the  diaphragm  flange.  Leakage  of 
fuel  through  the  body  vent  hole,  a  worn  or  punctured  diaphragm,  loose 
diaphragm  nut,  or  defective  pull  rod  gasket  requires  replacement  or 
adjustments.  Complete  disassembly  of  fuel  pumps  is  not  authorized  for 
the  using  arms. 

d.  Manifold.  A  steady,  whistling  sound  at  the  manifold  indicates  a 
leaky  gasket,  and  irregular  engine  running  at  idling  speed  usually  results. 
While  the  engine  is  running,  squirt  oil  around  the  inlet  manifold  gasket 
to  locate  points  where  whistling  will  cease.  Examine  hose  connections 
at  the  windshield  wiper  and  check  other  accessories  for  air  leaks.  Re- 
place hose  and  gaskets  if  necessary,  and  tighten  manifold  bolts  and  hose 
connections. 

e.  Controls.  Check  for  sticking  linkage  and  frayed  control  wires 
when  response  to  operation  of  the  accelerator  and  controls  becomes 
unsatisfactory. 
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188.  GENERAL  DESCRIPTION. 

The  fuel  injection  equipment  used  on  this  engine  consists  of  the 
following: 

a.  The  fuel  injection  pump  which  forces  the  fuel,  under  pressure,  to 
the  injectors. 

b.  A  fuel  supply  pump  mounted  on  the  side  of  the  lower  part  of  the 
injection  pump  case,  which  pumps  the  fuel  through  a  filter  to  the  injection 
pump. 

c.  A  vacuum  governor  which  is  mounted  on  the  coupling  end  of  the 
injection  pump,  controls  engine  speed. 

d.  A  check  valve  to  maintain  a  constant  pressure  in  the  fuel  mani- 
fold. 

e.  Six  fuel  lines,  through  which  fuel  is  pumped  from  the  injection 
pump  to  the  injectors. 

f.  Six  injectors  to  inject  fuel  into  the  combustion  chambers  of  the 
cylinders. 

g.  A  leak-off  manifold  to  return  fuel,  which  was  not  injected,  back 
to  the  pump. 

189.  FUEL  INJECTION  PUMP. 

a.  Drive  Gear.  The  fuel  pump  is  driven  by  a  chain  and  sprocket. 
One  sprocket  is  attached  to  the  front  of  the  camshaft  and  the  other 
sprocket  is  fastened  to  the  fuel  pump  drive  shaft.  An  adjustment  for 
the  fuel  pump  drive  chain  is  provided  on  the  front  of  the  gear  cover. 
The  chain  is  adjusted  by  means  of  an  idler  sprocket  mounted  on  an 
eccentric,  which  is  actuated  by  the  adjusting  screw  on  the  front  of  the 
case. 
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b.  Operation.  A  camshaft  within  the  pump  operates  six  plungers. 
The  plungers  control  the  amount  of  fuel  delivered  to  the  fuel  injection 
nozzles.  The  plunger  compresses  the  fuel  and  forces  it  through  the  de- 
livery valve,  fuel  pipes  and  spring-loaded  injector  nozzle  and  into  the 
engine  combustion  chamber. 


LEAK  OFF  MANIFOLD 


RA  PD  13097  GOVERNOR  VACUUM  LINE  FUEL  PUMP 


Figure  J  84 —  Removing  Governor  Vacuum  Line  -  f  Hercules  Diesell 

c.    Removal  of  Fuel  Injection  Pump. 

Screwdriver  Wrench,  open-end,  j-£_m- 

Wrench,  open-end,  ^g-in.  Wrench,  open-end,  %-in. 

Wrench,  open-end,  tVm- 

( 1 )  Detach  the  Governor  Vacuum  Line. 

Wrench,  open-end,  t^-in. 

Unscrew  the  governor  vacuum  line  at  the  lower  connection  by  loosen- 
ing the  nut  (fig.  184). 

(2)  Detach  the  Fuel  Pump  Fuel  Lines 
Wrench,  open-end,  ^-in. 

Loosen  the  fuel  pump  fuel  lines  at  the  barrels  on  top  of  the  fuel  injection 
pump  (fig.  184). 

(3)  Detach  Leak-Off  Manifold  from  Pump. 
Wrench,  open-end,  ^-in. 

Loosen  and  remove  the  fuel  nozzle  leak-off  manifold  from  the  union 
at  the  pump  (fig.  185). 
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GOVERNOR  LEAK  OFF  UNION 


FUEL  PUMP 


RA  PD  13103 


COUPLING 


NUT 


NUTS  (3) 


BRACKET 


Figure  185  —  Removing  Fuel  Injection  Pump  and  Governor - 
(Hercules  Diesel) 

(4)  Detach  Governor  Control  Wire. 

Screwdriver  Wrench,  open-end,  }£-in. 

Disconnect  the  control  wire  at  the  governor  on  the  fuel  transfer 
pump. 

(5)  Detach  Fuel  Injector  Shut-Off  Wire. 
Screwdriver. 

Disconnect  the  shut-off  wire  at  the  pump. 

(6)  Remove  Fuel  Injection  Pump  and  Governor  (fig.  185). 
Wrench,  open-end,  &-in.  Wrench,  open-end, 

Loosen  and  remove  the  two  front  coupling  cap  screws  with  lock 
washers  and  plain  washers.  (The  floating  member  of  the  coupling  will 
also  come  off  when  the  pump  is  removed.)  Loosen  and  remove  the 
three  nuts  and  washers  from  the  pump  mounting  bracked  studs.  Lift 
off  the  fuel  injection  pump  assembly.  NOTE:  There  are  two  collar 
dowels  used  on  the  bracket  studs,  one  on  each  outside  stud.  These 
dowels  fit  halfway  in  the  cylinder  block  and  halfway  in  the  bracket. 
Remove  these  two  collar  dowels. 
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d.  Installation. 

Chisel,  light  Wrench,  open-end,  iVin. 

Hammer  Wrench,  open-end,  3^-in. 

Screwdriver 

(1)  Install  the  Pump  and  Bracket. 
Wrench,  open-end,  3^-in. 

Position  the  pump  and  bracket  on  the  three  studs  in  the  side  of  the 
engine  case,  with  the  two  collar  dowels  on  the  outside  studs  halfway  in 
the  case  and  in  the  pump  bracket  (fig.  185).  Install  lock  washers  and 
nuts  on  these  studs. 


FLANGED  COUPLING  SHAFT  CAP  SCREWS 


COUPLING  TIMING  MARK       HOUSING  TIMING  MARK         NO.  6  PLUNGER  STARTING  TO  RISE 

RA  PD  13201 


Figure  186 —  Mounting  and  Timing  Fuel  injection  Pump  - 
I  Hercules  Diesel) 

(2)  Timing  Fuel  Injection  Pump  (fig.  186). 

Screwdriver  Wrench,  open-end,  iVin. 

(a)  Loosen  the  four  cap  screws  which  hold  the  pump  on  the  bracket 
with  a  ^-inch  open-end  wrench. 

(b)  Slide  the  pump  back  and  forth  until  a  position  is  obtained  which 
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does  not  bind  the  floating  member  of  the  coupling,  yet  does  not  give  it 
too  much  end  play. 

(c)  Tighten  the  fuel  pump  in  place  on  the  bracket  with  a  ^-inch 
open-end  wrench. 

'(d)  Rotate  flywheel  by  means  of  the  hand  crank  until  "DC"  mark 
appears  in  timing  hole  in  front  of  the  bell  housing.  Be  sure  that  No.  6 
piston  is  just  completing  the  compression  stroke  and  starting  on  the 
power  stroke.  This  can  be  determined  by  removing  No.  5  nozzle  and 
placing  the  thumb  or  finger  over  the  nozzle  opening  in  the  engine  and 
feeling  the  pressure.  The  point  of  greatest  pressure  indicates  when  the 
compression  stroke  is  ended. 

(e)  Next,  rotate  the  crankshaft  in  the  direction  of  the  degree  gradua- 
tion marks  on  the  front  face  of  the  flywheel  (which  is  counterclock- 
wise), until  the  graduation  marked  24  degrees  is  directly  in  line  with 
the  mark  in  the  center  of  the  timing  hole  in  the  bell  housing  (fig.  187). 

({)  The  crankshaft  is  then  spotted  at  24  degrees  before  top  dead 
center,  the  point  at  which  the  fuel  injection  pump  is  set  for  port  closing. 


Figure  187  —  Timing  Hole  in  Bell  Housing  -  (Hercules  Diesel  I 
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(g)  The  front  of  the  flywheel  is  marked  with  a  line  "DC"  (dead 
center)  and  from  this  line  are  graduations  designating  degrees  of  crank- 
shaft travel.  From  "DC"  these  graduation  lines  are  marked  5  degrees — 
10  degrees,  then  every  2  degrees  up  to  30  degrees.  They  are  numbered 
every  10  degrees. 

(h)  Remove  inspection  cover  plate  from  the  side  of  the  fuel  pump 
with  a  screwdriver.  Rotate  fuel  pump  coupling  on  the  fuel  pump  until 
No.  6  plunger  spring  begins  to  rise.  Now  line  up  the  heavy  marking 
on  the  fuel  pump  coupling  with  the  heavy  marking  on  the  fuel  pump 
hub  (fig.  186). 

(i)  Install  cap  screws  with  lock  washers  and  plain  washers  in  the 
adjusting  slots  in  the  front  end  of  the  flanged  coupling  shaft  (fig.  186). 
Plain  washers  are  installed  next  to  the  flange.  Tighten  the  cap  screws 
with  a  TVinch  open-end  wrench. 

(3)  Spotting  the  Flywheel.  There  may  be  times  when  it  is  nec- 
essary to  install  and  time  a  new  fuel  pump  and  coupling  without  the 
timing  marks  on  the  coupling.  This  is  done  by  what  is  known  as  the 
flow  method.  This  procedure  follows: 


DELIVERY  ANGULAR  FITTING 

VALVE  HOLDER  / 


Figure  188 —  The  Fuel  Pump  and  Governor  -  (Hercules  Diesel) 
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(a)  Rotate  flywheel  by  means  of  hand  crank  until  "DC"  mark  appears 
in  timing  hole  in  bell  housing.  Be  sure  No.  6  piston  is  just  completing 
the  compression  stroke  and  beginning  the  power  stroke,  which  can  be 
determined  by  observing  that  the  No.  1  cylinder  exhaust  vs.lve  is  nearly 
closed. 

(b)  Rotate  engine  in  direction  of  degree  graduation  marks,  which  is 
counterclockwise,  until  the  graduation  marked  24  degrees  is  directly  in 
line  with  the  mark  in  the  center  of  the  timing  hole  in  the  bell  housing. 
This  will  then  have  the  crankshaft  spotted  at  24  degrees  before  top 
center,  at  which  point  the  fuel  pump  is  set  for  port  closing. 

(c)  Install  pump  assembly,  tightening  all  attaching  screws  but  leaving 
the  rear  half  of  coupling  loose  from  front  half,  so  pump  shaft  can  be 
rotated  while  the  drive  shaft  remains  stationary. 

(d)  Connect  all  fuel  suction  and  discharge  pipes  from  fuel  tank  to 
pump.  Install  all  fuel  lines,  except  to  No.  6  cylinder. 

(e)  With  governor  stop  lever  in  wide  open  or  full  load  position, 
prime  the  pump. 

(f)  Put  governor  stop  lever  in  STOP  position  and  remove  pump 
delivery  valve  holder  from  No.  6  pumping  unit.  Remove  delivery  valve 
and  spring,  but  not  the  seat.  Replace  delivery  valve  holder,  finger-tight, 

(g)  Put  governor  stop  lever  in  wide  open  or  full  load  position.  Fuel 
should  now  rush  out  of  the  delivery  valve  holder.  Rotate  pump  shaft 
over  the  top  and  toward  the  engine  by  means  of  the  rear  half  of 
coupling  until  fuel  flow  stops.  If  fuel  did  not  flow  when  governor  stop 
lever  was  first  opened,  rotate  shaft  in  direction  of  its  normal  rotation 
until  fuel  flows.  Then  rotate  shaft  in  the  opposite  rotation  to  where 
flow  is  just  barely  shut  off.  Use  hand  priming  pump  to  keep  fuel  pump 
manifold  supplied  with  oil. 

(h)  Very  carefully  rotate  shaft  until  fuel  barely  flows,  then  back  to 
point  where  flow  is  barely  shut  off.  Repeat  this  two  or  three  times  until 
a  movement  of  less  than  inch  on  the  circumference  of  the  coupling 
is  the  difference  between  fuel  flowing  and  not  flowing.  This  determines 
where  the  pump  plunger  just  closes  the  fuel  port  and  begins  the  period 
of  building  up  pressure  in  the  lines  and  nozzles  so  that  injection  can 
start.  This  adjustment  must  be  extremely  accurate. 

(i)  With  cap  screws  provided,  connect  the  front  and  rear  half  of  the 
coupling  together.  Be  sure  these  screws  are  tight  so  no  slippage  can 
occur,  and  yet  do  not  strip  the  threads.  It  is  not  advisable  to  use  a 
wrench  over  6  inches  long  for  tightening.  Also  observe  if  any  slight 
movement,  which  might  occur  while  tightening  the  screws,  has  started 
the  fuel  flowing  again  from  the  delivery  valve  holder.  When  these 
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NOZZLE  HOLDER  (6)  NOZZLE  CLAMP  (6)  NOZZLE  CLAMP  STUDS  (12) 


CLIP  NUTS  (6)  LEAK  OFF  MANIFOLD  RA  PD  13204 


Figure  789  —  Fuel  Nozzfe  and  Holder  Removal  -  I  Hercules  Diesel} 

screws  are  tight,  no  fuel  should  flow.  The  fuel  pump  is  now  timed  to 
close  the  ports  at  24  degrees  before  top  center. 

(j)  Put  governor  stop  lever  in  STOP  position  again.  Remove  delivery 
valve  holder  and  replace  the  delivery  valve  and  spring.  Install  delivery 
valve  holder,  tightening  firmly.  Be  careful  not  to  get  any  dirt,  water,  or 
any  other  foreign  matter  in  or  on  any  of  these  parts.  Do  not  tighten  so 
tightly  as  to  distort  fuel  pump  case. 

(k)  Connect  fuel  line  to  pump  No.  6  cylinder.  Prime  fuel  lines,  being 
sure  the  fuel  pump,  strainer  and  all  lines  are  full  of  fuel,  without  air. 

(1)  Start  engine.  If  after  checking  all  points  engine  runs  ragged,  stop 
and  recheck  timing. 

(tn)  After  engine  is  operating  smoothly  and  has  been  properly 
warmed  up,  stop  the  engine. 

(n)  With  light  chisel  and  hammer,  enlarge  the  single  mark  on  the 
front  hub  and  put  a  corresponding  mark  on  the  other  hub  so  thes'e  two 
parts  can  be  lined  up  together  at  any  future  time  without  the  necessity 
of  flowing  the  pump. 
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VENT  VALVES 


FUEl'fILTEiT    '  ««  PB  T30T4 

Figure  790  —  Fuel  Filter  Installed  -  I  Hercules  Diesel  I 


(4)  Connect  the  Leak-Off  Manifold  to  the  Pump  (fig.  185). 
Wrench,  open-end,  tV-in. 

Connect  the  leak-off  manifold  at  the  union  at  the  pump. 

(5)  Attach  the  Fuel  Pump  Fuel  Lines  at  the  Pump  (fig.  184). 

Wrench,  open-end,  H-in. 

Attach  the  fuel  pump  fuel  lines  at  the  barrels  at  the  top  of  the  fuel 
pump. 

(6)  Attach  Governor  Vacuum  Line  at  the  Pump  (fig.  184). 

Wrench,  open-end,  -fa-in. 

Install  the  lower  connection  of  the  governor  vacuum  line  to  the  fuel 
pump. 

(7)  Install  Governor  Control  Wire. 

Screwdriver  Wrench,  open-end,  fij-in. 

Connect  the  control  wire  at  the  governor  on  the  fuel  transfer  pump. 
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(8)  Install  Fuel  Injector  Shut-Off  Wire. 
Screwdriver 

Connect  the  shut-off  wire  at  the  pump. 

e.  Lubrication.  The  pump  is  oiled  by  means  of  a  pool  of  oil  in  the 
base  of  the  pump;  and  the  oil  level  should  be  maintained  at  all  times  to 
the  mark  on  the  dip  stick.  New  oil  is  added  through  the  dip  stick  hole. 
This  oil  should  be  the  same  as  is  used  in  the  lubrication  of  the  engine. 
Drain  and  flush  out  and  refill  with  clean  engine  oil  every  time  the 
engine  crankcase  oil  is  changed.  A  drain  plug  is  provided  in  the  base 
of  the  housing. 

190.  GOVERNOR. 

a.  Description  (fig.  188).  The  vacuum-type  governor  is  located  at 
the  forward  end  of  the  fuel  injection  pump,  and  is  connected  to  the  air 
intake  Venturi  housing  by  a  flexible  tube.  It  is  operated  by  the  change 
in  vacuum  created  when  the  throttle  valve  is  open  or  closed. 


RA  PD  13077 


Figure  191  —  Removal  of  Drain  Plug  from  Fuel  Filter - 
(Hercules  Diesel  I 
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b.  Adjustment.  The  governor  is  properly  adjusted  when  the  engine 
leaves  the  factory,  and  further  adjustment  is  rarely  necesisary.  If  the 
governor  fails  to  control  the  engine  speed  correctly,  ordnance  mainte- 
nance personnel  should  be  notified. 

c.  Governor  Lubrication.  Put  about  1  tablespoon  of  engine  oil  in 
the  oiler  opening  at  the  top  of  the  governor  every  100  hours  of  opera- 
tion. 


Figure  192  —  Removing  Filter  Case  -  (Hercules  Diesel) 
191.    CHECK  VALVE  (fig.  188). 

a.  Description.  The  check  valve  on  the  fuel  outlet  maintains  a  set 
pressure  in  the  fuel  manifold  of  the  pump. 

b.  Maintenance.  Should  dirt  or  lint  get  between  the  valve  and  its 
seat,  the  valve  will  cease  to  function  and  the  pressure  in  the  manifold 
will  be  reduced,  with  a  resultant  drop  in  engine  power.  Remove  the 
.valve  and  hold  it  open  while  washing  it  out  with  SOLVENT,  dry- 
cleaning,  or  fuel  oil,  or  gasoline.  Do  not  completely  disassemble  the  valve. 
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192.    FUEL  TRANSFER  PUMP  (fig.  188). 

a.  Description.  The  fuel  transfer  pump  is  located  on  the  lower  side 
of  the  injection  pump  case  and  is  operated  by  one  of  the  cams  on  the 
injection  pump  camshaft.  The  pump  plunger  forces  the  fuel  to  the  final 
filter,  located  between  the  transfer  pump  and  the  injection  pump. 

b.  Priming  Device  (fig.  188).  The  priming  handle  actuates  the  same 
plunger  as  the  camshaft.  This  device  provides  for  pumping  fuel  through 
the  system  to  aid  in  priming  and  venting  a  dry  system.  Operate  the 
hand  lever  back  and  forth  until  the  fuel  flows  freely  without  signs  of  air 
bubbles  at  the  opened  vents  in  the  filter  and  injection  pump.  Should  the 
engine  be  in  the  position  where  the  piston  in  No.  4  cylinder  is  near  the 
end  of  the  compression  stroke  and  the  beginning  of  the  power  stroke, 
the  plunger  is  inoperative.  It  will  be  necessary  to  rotate  the  crankshaft 
to  some  other  position  before  priming  handle  can  be  used. 

c.  Fuel  Transfer  Pump  Removal. 

Wrench,  open-end,  y&-in. 
Remove  the  fuel  transfer  pump  and  gasket  from  the  fuel  injection 


Figure  193  —  Removal  of  Cloth  Strainer  from  Fuel  Filter  - 
I  Hercules  Diesel) 
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Figure  194  —  Removal  of  Screen  Filter  from  Fuel  Filter  - 
I  Hercules  Diesel  I 

pump  body  by  disconnecting  the  two  hoses  and  removing  the  three 
nuts  and  lock  washers  from  the  mounting  studs.  Lift  off  the  pump. 

d.    Transfer  Pump  Installation. 

Wrench,  open-end,  5^-in. 

Place  a  new  gasket  in  position  and  attach  the  fuel  transfer  pump 
assembly  to  the  fuel  injection  pump  with  three  lock  washers  and  nuts. 
Connect  the  two  hoses. 

193.    FUEL  NOZZLE  AND  HOLDER  ASSEMBLY  (fig.  189). 

a.  Description.  Fuel  is  fed  to  the  inlet  connection  of  the  nozzle  and 
through  drilled  passages  to  the  nozzle  body.  The  nozzle  pintle  is  kept 
on  its  seat  by  a  spring  which  bears  against  it  until  a  pressure  of  1,650 
pounds  is  delivered.  This  raises  the  pintle  off  its  seat  and  allows  the 
injection  of  fuel  into  the  combustion  chamber. 


318 


TM  9-705 
193 


BOSCH  FUEL  INJECTION  SYSTEM  (HERCULES  DIESEL  ENGINE) 

b.  Removal  of  Fuel  Nozzle  (fig.  189). 

Screwdriver  Wrench,  open-end,  ^-m. 

Wrench,  open-end,  t^-in. 

Disconnect  the  fuel  pump  fuel  line  at  the  injector  nozzle  by  loosen- 
ing the  nut  which  holds  the  line  to  the  injector.  Disconnect  the  leak- 
off  manifold  from  the  injector  nozzle  by  loosening  the  union  nut  which 
holds  the  manifold  to  the  injector.  Remove  the  nozzle  clamp  stud  nuts 
which  hold  the  nozzle  holder,  and  remove  the  nozzle  holder  and  nozzle 
assemblies.  If  the  engine  has  been  in  operation  for  a  considerable  length 
of  time,  it  may  be  necessary  to  pry  out  the  nozzle  holder  with  a  screw- 
driver, due  to  carbon  deposits. 

c.  Installation. 

Wrench,  open-end,  -/V-in.  Wrench,  open-end,  j£-in. 

Insert  the  fuel  nozzle  in  the  nozzle  opening  in  the  side  of  the  engine. 
The  nozzle  will  shoulder  against  the  copper  seal  in  the  engine  nozzle 


Figure  195  —  Disconnecting  Inlet  Hose  to  Fuel  Filter  - 
I  Hercules  Diesel  I 
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opening.  Place  the  nozzle  clamp  in  position  and  secure  in  place  loosely 
by  screwing  the  clamp  stud  nuts  on  by  hand.  Install  the  fuel  pump  fuel 
line  on  the  nozzle.  Tighten  the  clamp  stud  nuts  on  the  nozzle  clamp. 
Install  the  leak-off  manifold  connection  on  the  nozzle. 

194.    FUEL  FILTER. 

a.  Description.  A  metal  and  cloth  combination  filter  is  installed 
between  the  fuel  transfer  pump  and  the  fuel  injection  pump.  It  con- 
tains a  metal  element  surrounded  by  a  fabric  element.  The  metal  ele- 
ment not  only  acts  as  a  second  stage  of  filtration,  but  also  acts  as  a 
safeguard  against  cloth  fibers  from  the  fabric  element  passing  into  the 
outgoing  stream  of  filtered  oil.  It  further  prevents  the  release  of  accu- 
mulated dirt  if  the  fabric  element  is  ruptured. 

b.  Cleaning.  The  filtering  elements  must  be  removed  from  the  case 
every  2,000  miles  for  cleaning.  The  procedure  is  as  follows: 

(1)  Open  both  vent  valves  in  the  top  of  the  filter  (fig  190). 
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Figure  197  —  Removing  Fuel  Filter  Assembly  -  I  Hercules  Diesel  J 

(2)  Drain  the  filter  by  removing  the  drain  plug  in  the  bottom  of  the 
filter,  using  a  1  Vs-inch  open-end  wrench  (fig.  191). 

(3)  Remove  the  case  by  unscrewing  the  four  nuts  with  lock  washers 
that  attach  the  case  to  the  mounting  flange,  using  a  %-inch  open-end 
wrench  (fig.  192). 

(4)  Remove  the  cloth  element  by  twisting  it  to  the  right  to  release 
the  bayonet  catch  by  which  it  is  attached  to  the  metal  unit  (fig.  193). 

(5)  Remove  the  metal  element  by  unscrewing  it  from  the  head  cast- 
ing (fig.  194). 

(6)  Wash  both  elements  and  the  case  in  gasoline  or  SOLVENT,  dry- 
cleaning.  Do  not  use  a  wire  brush  or  scraper.  Use  a  soft  cloth  or  bristle 
brush.  The  fabric  element  should  be  cleaned  by  placing  it,  open  end 
down,  in  a  partially  filled  can  or  bucket  of  cleaning  fluid.  Compress  the 
element  and  allow  it  to  expand.  Repeat  until  dirt  on  the  outside  of  the 
cloth  is  removed.  Use  care  to  prevent  dirt  from  entering  the  inside  of  the 
cloth.  The  fabric  element  should  be  replaced  if  worn  or  torn. 
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(7)  Replace  the  element  and  case. 

(8)  Tighten  the  vent  valves. 

c.  Removal  of  Fuel  Filter. 

Wrench,  box,  T%-in.  Wrench,  open-end,  5^-in. 

Disconnect  the  inlet  and  outlet  lines  at  the  filter,  using  a  54-inch  open- 
end  wrench  (figs.  195  and  196).  Remove  the  two  nuts  which  hold  the 
filter  to  the  filter  bracket,  using  a  T75-inch  box  wrench.,  as  shown  in 
figure  197,  and  remove  the  filter. 

d.  Installation. 

Wrench,  box,  T7F-in.  Wrench,  open-end,  54-in. 

Position  the  filter  on  the  bracket  and  attach  by  installing  the  nuts  on 
the  bolts,  using  a  T7F-inch  box  wrench  (fig.  197).  Connect  the  inlet  and 
outlet  lines  at  the  filter,  using  a  5^-inch  open-end  wrench  (figs.  195  and 
196).  Prime  the  filter  by  loosening  vent  valves  on  the  filter  and  using 
the  priming  handle  on  the  fuel  pump;  prime  the  filter  until  fuel  is 
noticed  coming  out  of  the  vent  valves,  after  which  valves  should  be 
tightened. 
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195.  GENERAL  DESCRIPTION. 

The  fuel  injection  system  of  the  Buda  Diesel  engine  is  similar  in 
function  and  operation  to  that  used  on  the  Hercules  Diesel  engine. 
See  section  XXVII. 

196.  FUEL  INJECTION  PUMP. 

a.  Description  and  Operation.  Refer  to  paragraph  189. 

b.  Removal  of  Fuel  Injection  Pump. 

Wrench,  open-end,  ^\-in.  Wrench,  open-end,  %-in. 

Wrench,  open-end,  y%-va. 

(1)  Detach  the  fuel  pump  fuel  inlet  line  at  the  top  and  front  of  the 
fuel  injection  pump  (3/i-in.  open-end  wrench).  Detach  the  fuel  pump 
fuel  outlet  line  at  the  rear  of  the  fuel  injection  pump  (3^-in.  open-end 
wrench). 

(2)  Detach  Leak-Off  Manifold  from  Pump. 
Wrench,  open-end,  ?Vm- 

Loosen  and  remove  the  fuel  nozzle  leak-off  manifold  from  the  union 
at  the  pump. 

(3)  Remove  Fuel  Injection  Pump. 
Wrench,  open-end,  tV-in. 

Remove  pump  by  removing  four  bolts,  washers,  and  nuts  at  the  base 
of  the  pump. 

c.  Installation  of  Fuel  Injection  Pump. 

Wrench,  open-end,  rVm>  Wrench,  open-end,  %-in. 

Wrench,  open-end,  s^-in. 
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(1)  Install  Fuel  Injection  Pump. 
Wrench,  open-end,  Win- 
Place  the  pump  on  the  side  of  the  engine  case.  Install  the  four  bolts, 

washers  and  nuts  and  tighten. 

(2)  Connect  the  Leak-Off  Manifold  to  the  Pump. 
Wrench,  open-end,  Win. 

Connect  the  leak-off  manifold  at  the  union  at  the  pump. 

(3)  Attach  the  Fuel  Pump  Fuel  Lines  at  the  Pump. 
Wrench,  open-end,  ^-in.  Wrench,  open-end,  3/4-in. 

Connect  the  fuel  pump  fuel  inlet  line  at  the  top  and  front  of  the  fuel 
injection  pump  (3/4-in.  open-end  wrench).  Connect  the  fuel  pump  fuel 
outlet  line  at  the  rear  of  the  fuel  injection  pump  (|^-in.  open-end 
wrench). 

197.    FUEL  INJECTION  TIMING. 

a.  Explanation.  Timing  is  done  on  No.  1  cylinder.  The  object  is  to 
have  the  piston  in  No.  1  cylinder  at  the  specified  number  of  degrees 
before  top  center  on  the  compression  stroke.  The  fuel  pump  is  then 
turned  so  the  fuel  pressure  pump  is  just  ready  to  produce  a  hydraulic 
pressure  to  force  fuel  to  the  No.  1  cylinder  injector. 

b.  Procedure. 

(1)  Completely  disconnect  the  No.  1  cylinder  fuel  line  (fig.  198). 

(2)  Remove  the  injector  line  clamp  (fig.  198). 

(3)  Remove  the  line  from  the  pump  connection. 

(4)  Mark  the  location  of  one  of  the  corners  of  the  hexagon  of  No.  1 
delivery  valve  holder  on  top  of  the  fuel  pump  (fig.  199).  This  is  impor- 
tant, because  the  delivery  valve  holder  must  be  replaced  in  exactly  the 
same  position.  Then  remove  the  delivery  valve  holder. 

(5)  Lift  out  the  delivery  valve  spring  and  valve.  Wrap  the  two  in 
a  clean  paper  and  put  in  a  protected  spot  where  they  will  be  kept  clean. 

(6)  Uncover  the  timing  opening  in  the  flywheel  housing.  Turn  the 
flywheel  in  direction  of  rotation  by  means  of  the  hand  crank,  and  stop 
with  the  line  under  the  No.  1  F.P.I.  (fuel  pump  injection)  centered 
in  the  timing  hole.  The  fuel  pump  coupling  should  be  in  the  position 
shown  in  figure  199.  If  not,  turn  the  engine  one  complete  revolution, 
until  the  No.  1  F.P.I,  line  is  again  centered  in  the  opening. 

(7)  Install  the  No.  1  line  as  shown  in  figure  198. 

(8)  Connect  the  inlet  of  the  fuel  transfer  pump  to  a  source  of  sup- 
ply of  clean  fuel  with  a  temporary  inlet,  as  indicated  in  figure  198. 

(9)  Loosen  one  end  of  the  fuel  transfer  pressure  control  valve  line. 
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Figure  798  —  Fuel  Injection  Timing  -  tBuda  Diesel) 

(10)  Loosen  the  two  pump  coupling  lock  screws  !/3  turn  each. 

(11)  While  holding  the  governor  lever  in  the  full  speed  position, 
use  the  transfer  pump  to  build  up  a  little  fuel  pressure  (fig.  199). 

(12)  Turn  the  fuel  pump  side  of  the  coupling  so  the  top  of  the 
coupling  turns  away  from  the  engine.  Turn  until  fuel  flows  freely 
through  the  No.  1  line. 

(13)  Reverse  the  direction  of  turning,  and  find  the  position  of  the 
coupling  where  the  fuel  just  stops  flowing. 

(14)  Tighten  one  coupling  nut  so  the  fuel  pump  will  turn  with  the 
engine. 

(15)  As  a  check,  turn  the  engine  about  25  degrees  in  the  direction 
opposite  to  rotation. 

(16)  Turn  the  engine  in  the  direction  of  rotation  to  the  place  where 
fuel  just  stops  flowing  through  the  open  fuel  line.  Observe  the  location 
of  the  timing  line  through  the  hole  in  the  flywheel  housing.  If  the  tim- 
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ing  line  is  not  centered,  repeat  the  timing  procedure  until  this  condition 
is  obtained. 

(17)  Again  remove  the  No.  1  line. 

(18)  Install  the  check  valve  and  spring. 

(19)  Turn  the  delivery  valve  holder  hexagon  back  to  the  position 
where  the  hexagon  is  just  tight  (fig.  199).  Turn  the  hexagon  so  it  is  in 
alinement  with  the  mark  on  the  fuel  pump  which  was  made  before  the 
delivery  valve  holder  was  removed. 

(20)  Install  the  No.  1  line. 

(21)  Put  the  injector  line  clamp  back  in  position  (fig.  198). 

(22)  Tighten  the  fuel  transfer  pressure  control  valve  line. 

(23)  Remove  the  temporary  fuel  inlet  line. 

(24)  Check  both  coupling  bolts  for  tightness. 

(25)  Check  the  wire  on  the  accessory  end  of  the  fuel  pump  coupling 
dust  shield  and  wire  the  boot  at  the  fuel  pump  end.  Make  sure  the 
wires  are  in  the  grooves  before  tightening. 


198.  GOVERNOR. 

The  Pierce  governor  used  is  of  the  centrifugal  (or  flyball)  type.  It 


RA  PD  13094 


Figure  199 —  Fuel  Pump  Coupling  Marking  -  I Buda  Diesel) 
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is  mounted  on  the  fuel  pump  drive  housing,  and  driven  through  spiral 
gears.  It  is  of  the  variable-speed  type  which  will  permit  close  regulation 
from  idle  to  full  load  speeds.  Oiling  is  accomplished  by  means  of  a 
pressure  lead  from  the  main  gallery  line  in  the  crankcase  which  sup- 
plies oil  to  all  working  parts.  When  the  engine  leaves  the  factory,  the 
control  stop  on  the  fuel  injection  pump  is  set  for  the  maximum  fuel  the 
^engine  will  burn  efficiently  under  full  load  and  speed,  and  should  never 
be  altered  for  any  governor  adjustment. 

199.  CHECK  VALVE. 

a.  Description.  The  check  valve  on  the  fuel  outlet  maintains  a  set 
pressure  in  the  fuel  manifold  of  the  pump. 

b.  Removal. 

Wrench,  open-end,  f^-in.  Wrench,  open-end,  1-fa-in. 

Wrench,  open-end,  7/g-in. 
Loosen  the  flared  tube  nut  (l^-in.  open-end  wrench)  at  the  bottom 
of  the  check  valve,  beyond  the  elbow.  Loosen  the  flared  tube  nut  (7/$-m. 
open-end  wrench)  at  the  top  of  the  check  valve.  Remove  the  two 
Winch  nuts,  washers  and  bolts  (-jViri-  open-end  wrench)  that  hold  the 
check  valve  to  the  rear  of  the  dash. 

c.  Maintenance.  Should  dirt  or  lint  get  between  the  valve  and  its 
seat,  the  valve  will  cease  to  function  and  the  pressure  in  the  manifold 
will  be  reduced  with  a  resultant  drop  in  engine  power.  Hold  the  valve 
open  while  washing  it  out  with  fuel  oil,  SOLVENT,  dry-cleaning  or  gaso- 
line. Do  not  completely  disassemble  the  valve. 

d.  Installation. 

Wrench,  open-end,  TVin.  Wrench,  open-end,  l-fc-m. 

Wrench,  open-end,  ^-in. 
Place  vacuum  check  valve  on  rear  of  dash  and  insert  bolts,  washers 
and  nuts  (-(Vin.  open-end  wrench)  and  tighten.  Connect  flared  tube  nut 
(J/g-'m.  open-end  wrench)  at  the  top  of  check  valve.  Connect  flared  tube 
nut  (1^-in.  open-end  wrench)  at  the  bottom  of  check  valve. 

200.  FUEL  TRANSFER  PUMP. 

Refer  to  paragraph  192. 

201.  FUEL  NOZZLE  AND  HOLDER  ASSEMBLY. 

a.  Description.  Fuel  is  fed  to  the  nozzle  mouth,  by  means  of  small 
drilled  passages,  to  a  small  reservoir  just  behind  the  nozzle  seat.  The 
nozzle  pintle  is  kept  on  its  seat  by  a  spring  which  bears  against  it  until 
a  pressure  of  1,650  pounds  is  delivered,  which  raises  the  pintle  off  its 
seat  and  allows  the  injection  of  fuel  into  the  combustion  chamber. 
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b.    Removal  of  Fuel  Nozzle  and  Holder  Assembly. 

Screwdriver  Wrench,  open-end,  54-in. 

Wrench,  open-end,  i%-in.  Wrench,  open-end,  %-in. 

Disconnect  the  fuel  pump  inlet  line  (3/4-in.  open-end  wrench)  from 
the  injector.  Disconnect  the  fuel  pump  outlet  line  (5^-in  open-end 
wrench)  from  the  injector.  Remove  two  nuts,  lock  washers  and  copper 
gasket  (iVm-  open-end  wrench),  and  remove  assembly.  If  the  engine 
has  been  in  operation  for  a  considerable  length  of  time,  it  may  be 
necessary  to  pry  out  the  nozzle  holder  with  a  screwdriver,  due  to 
carbon  deposits. 

c.    Installation  of  Fuel  Nozzle  and  Holder  Assembly. 

Wrench,  open-end,  TVin.  Wrench,  open-end,  3A-in. 

Wrench,  open-end,  3^-in. 
Insert  new  copper  gasket,  and  place  the  fuel  nozzle  in  the  opening 
in  the  side  of  the  engine.  Insert  two  nuts  and  lock  washers,  and  tighten 
(f\-in.  open-end  wrench).  Connect  the  fuel  pump  outilet  line  (S/g-in 
open-end  wrench)  to  the  injector.  Connect  the  fuel  pump  inlet  line 
(3A-in.  open-end  wrench)  to  the  injector. 

202.    FUEL  FILTERS. 

a.  Description.  Two  separate  stages  of  filtration  are  provided  for 
the  protection  of  the  engine.  The  secondary  filter  is  a  sealed  unit  which 
does  not  have  replaceable  elements.  The  Purolator  or  primary  filter 
combines  two  stages  of  filtration  in  the  single  unit.  Refer  to  section 
XXVII,  paragraph  194,  for  this  type  of  filter. 

b.  Maintenance  of  Secondary  Filter.  To  maintain  trouble-free, 
dependable,  uninterrupted  service,  clean  fuel  is  essential.  Periodically 
unscrew  the  plug  at  the  bottom  to  drain  sludge  and  water.  After  drain- 
ing, unscrew  the  plug  at  the  top  to  bleed  the  air,  operating  the  hand 
priming  pump  device  on  the  transfer  pump  until  the  fuel  flows  in  a 
solid  stream  without  signs  of  air  bubbles.  Replace  after  1.2,000  miles  of 
service,  or  if  during  engine  operation,  a  loss  of  fuel  pressure  indicates  a 
clogged  filter. 

c.  Removal  and  Installation.  Remove  the  inlet  and  outlet  lines,  and 
nut  and  bolt  holding  the  filter  in  place.  To  install,  place  filter  in  posi- 
tion, install  bolt  and  nut  holding  filter  to  bracket,  and  connect  inlet 
and  outlet  lines. 
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203.    INSTRUMENT  CLUSTER. 

a.  Description.  The  four-unit  instrument  cluster  includes  an  am- 
meter, fuel  gage,  lubricating  oil  pressure  gage,  and  water  temperature 
gage  (fig.  200). 

b.  Ammeter.  The  electro-magnetic  type  ammeter  is  graduated  to 
read  from  minus  100  to  plus  100  amperes.  Readings  toward  the  minus 
sign  indicate  total  current  discharge  of  the  battery.  Readings  toward 
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Figure  200  —  Instrument  Cluster  Assembly  -  Front  View 

329 


TM  9-705 
203 


SCOUT  CAR  M3A1 

the  plus  sign  indicate  the  net  current  input  to  the  battery.  The  total 
output  of  the  generator  is  not  indicated  by  the  ammeter  readings. 

c.  Fuel  Gage.  The  graduations  on  the  dash  unit  are  in  the  range 
"Empty — % — y2 — — Full."  A  transfer  switch  permits  checking  (on 
one  gage)  the  amount  of  fuel  in  either  tank  (fig.  6).  The  ignition  switch 
must  be  on  before  any  reading  can  be  taken. 

d.  Water  Temperature  Gage.  The  heat  indicator  is  graduated  to 
read  100 — 180 — 220  degrees  F.  Normal  operating  temperature  is  160  F. 

e.  Oil  Pressure  Gage.  The  gage  is  graduated  in  the  range  0 — 40 — 80 
pounds.  With  a  warm  engine,  the  normal  operating  range  is  from  30 
to  35  pounds. 

f.  Cluster  Removal  (fig.  201).  Disconnect  wires  at  ammeter  and  fuel 
gage;  remove  ignition  switch  condenser;  disconnect  oil  line  from  gage; 
disconnect  heat  indicator  bulb  adapter  at  engine  with  a  5/g-inch  open- 
end  wrench;  loosen  and  remove  two  L-clamp  bracket  stud  nuts  with  a 
54-inch  open-end  wrench;  remove  cluster  to  the  front.  NOTE:  The  heat 


Figure  201  — instrument  Cluster  Assembly  -  Rear  View 
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indicator  bulb  adapter  is  located  at  the  left  rear  corner  of  cylinder  head 
for  the  gasoline  engine,  on  the  water  manifold  for  the  Hercules  Diesel, 
and  the  right  top  side  of  the  cylinder  head  water  outlet  for  the  Buda 
Diesel. 

204.    SPEEDOMETER  (fig.  202). 

a.  Description.  The  dial-type  speedometer  reads  from  0  to  80  miles 
per  hour.  Total  mileage  of  99,999  miles,  and  trip  miles  from  0  to  999 
are  also  recorded  The  speedometer  is  driven  by  a  flexible  drive  shaft 
which  is  connected  to  the  driving  mechanism  in  the  transfer  case. 

b.  Removal.  Loosen  and  remove  lamp  bracket  attaching  screw  with 
a  small  screwdriver;  disconnect  flexible  drive  shaft  coupling  at  speedom- 
eter; loosen  and  remove  two  stud  nuts  with  a  3/g-inch  open-end  wrench; 
remove  instrument  to  front  (fig.  203). 

c.  Installation.  Place  speedometer  in  position  and  install  two  stud 
nuts  with  a  ^4-inch  open-end  wrench;  connect  the  flexible  drive  shaft 
at  the  speedometer;  install  lamp  bracket  attaching  screw  with  a  screw- 
driver (fig.  203). 


Figure  202  —  Speedometer  Assembly  -  Front  View 
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205.  VOLTMETER. 

a.  Description.  The  voltmeter  is  graduated  to  read  from  0  to  20 
volts  direct-current  when  connected  to  the  circuit  by  a  switch. 

b.  Removal.  Disconnect  wires;  loosen  and  remove  three  mounting 
screws;  remove  meter  to  the  rear. 

c.  Installation.  Place  the  meter  in  position  and  insliall  the  three 
mounting  screws;  connect  the  wires. 


RA  PD  11685 

Figure  203  —  Speedometer  Assembly  -  Rear  View 
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206.  DESCRIPTION. 

Power  is  transmitted  from  the  transmission  to  the  transfer  case  and 
then  to  the  front  and  rear  axles  by  means  of  three  propeller  shafts 
equipped  with  universal  joints.  The  longest  shaft  is  located  between  the 
transfer  case  and  front  axles;  the  medium  length  shaft  between  the  trans- 
fer case  and  rear  axle;  and  the  shortest  shaft  as  a  coupling  between  the 
transfer  case  and  transmission.  The  short  main  propeller  shaft  coupling 
between  the  transmission  and  transfer  case  incorporates  a  ball  yoke  uni- 
versal assembly  and  splined  shaft,  a  sleeve  yoke  universal  assembly,  yoke 
flanges,  and  companion  flanges  for  the  transmission  and  transfer  case 
respectively.  Arrows  on  the  propeller  shaft  yokes  must  be  in  line  to  aline 
yokes.  The  two  longer  propeller  shafts  to  the  axles  incorporate  a  tube 
assembly  with  a  universal  sleeve  joint  assembly  at  the  splined  end,  and 
a  universal  joint  assembly  at  the  yoke  end.  Beyond  the  universal  joints 
are  the  flanges  that  serve  to  connect  the  transfer  case  and  the  respec- 
tive axles.  Arrows  on  the  propeller  shaft  yokes  must  be  in  line  to  aline 
yokes. 

207.  MAINTENANCE. 

Inspect  all  universal  joints  for  wear  and  defective  grease  seals.  Replace 
bent  or  damaged  shafts.  Replace  the  slip  joint  members  when  there  is 
sufficient  clearance  to  cause  propeller  shaft  run-out  and  vibration. 

208.  UNIT  REPLACEMENT. 

a.  General.  Dropping  respective  propeller  shafts  permits  removal  of 
the  transmission  and  transfer  case,  front  or  rear  axle  without  disturbing 
the  unit  assembly  at  the  other  end  of  the  shaft.  A  new  shaft  should  be 
installed  in  case  of  breakage.  Welding  of  a  broken  shaft  in  the  field  is  not 
recommended.  Install  flange  bolts  with  new  lock  washers  or  cotter  pins 
and  draw  up  nuts  alternately  and  evenly. 

b.  Propeller  Shaft  to  Front  Axle  Replacement. 

Wrench,  open-end,  54-in. 
Remove  the  four  bolts,  nuts  and  lock  washers  which  secure  each  uni- 
versal joint  to  the  companion  flange;  lower  shaft  assembly  to  the  floor. 
Install  by  placing  the  shaft  in  position  and  installing  the  bolts,  lock 
washers  and  nuts. 
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c.  Propeller  Shaft  to  Rear  Axle  Replacement. 

Wrench,  open-end,  5^-in. 

Remove  the  four  bolts,  nuts  and  lock  washers  which  secure  each  uni- 
versal joint  to  the  companion  flange;  lower  shaft  assembly  to  the  floor. 
Install  by  placing  the  shaft  in  position  and  installing  the  bolts,  lock 
washers  and  nuts. 

d.  Transmission  to  Transfer  Case  Propeller  Shaft  Replacement. 

Wrench,  open-end,  f^-in. 

Remove  the  four  bolts,  lock  washers  and  nuts  which  secure  the  uni- 
versal joint  to  transmission  and  transfer  case  companion  flanges;  lower 
the  shaft  to  the  floor.  Install  by  placing  the  shaft  in  position  and  installing 
the  bolts,  lock  washers  and  nuts. 
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209.    DESCRIPTION  (figs.  204  and  205). 
a.  Springs. 

(1)  Semielliptic  springs  are  used  for  the  front  and  rear  axles.  They  are 
anchored  at  the  front  end  and  shackled  at  the  rear. 

(2)  Two  springs  are  used  to  suspend  the  vehicle  on  the  front  axle.  Two 
types  of  front  springs  are  in  current  use.  The  early  type  front  spring  was 
constructed  so  that  a  joint  was  formed  between  the  center  section  and  the 
outer  section  of  the  third  leaf.  The  appearance  of  this  joint  gives  the 
impression  of  a  broken  spring  leaf.  The  later  type  spring  is  constructed 
so  that  the  three  top  leaves  wrap  about  the  shackle  pin  bushing  and  the 
center  section  of  the  top  leaf  is  articulated  with  the  two  intersections. 


BRACKET  FILLER  PLUG  SHOCK  ABSORBER 


Figure  204  —  Front  Spring  and  Shock  Absorber  -  Installed 
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SHACKLE  SHACKLE  PIN       SHOCK  ABSORBER       BRAKE  LINE 


Figure  205  —  Rear  Spring  and  Shock  Absorber  -  Installed 


b.  Shock  Absorbers  (figs.  204  and  205).  Double-acting  shock  absorb- 
ers are  used  to  control  the  action  of  the  springs.  The  shock  absorber 
mechanism  is  bolted  to  the  vehicle  frame  above  the  springs,  the  upper 
end  of  each  connecting  link  being  held  to  the  piston  operating  arm  by 
a  special  bolt  and  nut.  The  lower  ends  of  the  front  shock:  absorber  con- 
necting links  are  attached  to  the  spring  U-bolt  clips  at  the  bottom  of  the 
front  axle  spring  seats  by  means  of  a  bracket.  The  rear  connecting  links 
are  attached,  by  means  of  brackets,  to  clips  fastened  to  the  rear  axle. 

210.    TROUBLE  SHOOTING. 

Defects  in  the  springs  during  operation  of  the  vehicle  can  cause  hard 
riding,  excess  flexibility,  or  excessive  noises. 

a.  Hard  Riding.  Insufficient  lubrication,  broken  shack  le  pins,  broken 
bracket  bolts,  overloading  or  uneven  load  distribution  are  possible  causes 
of  hard  riding. 

b.  Excess  Flexibility.  Broken  spring  leaves,  lack  of  fluid  in  the  shock 
absorbers  or  improper  action  of  the  shock  absorber  will  cause  this 
condition. 

c.  Excessive  Noises.  During  operation  of  the  vehicle,  worn  bolts,  pins 
and  bushings  in  the  shackles  and  brackets,  loose  spring  clips  or  broken 
leaves  cause  excessively  noisy  operation. 
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211.  MAINTENANCE  AND  ADJUSTMENTS. 

a.  Springs.  The  spring  clips  which  fasten  the  springs  to  the  axles 
should  be  examined  regularly  and  kept  tight.  Loose  spring  clips  allow 
the  shaft  to  shift  and  cause  leaf  breakage  and  improper  alinement  of  the 
wheels.  The  springs  should  be  inspected  for  broken  plates  and  missing 
clips.  They  should  be  checked  for  any  evidence  of  settling  or  overloading 
of  the  spring,  indicated  by  flattened  or  missing  rubber  bumpers.  A  check 
should  also  be  made  for  binding  in  the  shackles. 

b.  Shock  Absorbers.  Adjustments,  made  at  the  factory  to  establish 
shock  absorber  resistance,  should  not  be  changed. 

212.  REMOVAL  AND  INSTALLATION  OF  SPRINGS  (figs.  204 
and  205). 

a.  Replacement  of  Front  Spring. 
Hammer  Punch 

Jack  (two)  Wrench,  socket,  if-in. 

Pliers 

(1)  Removal. 

Hammer  Punch 

Jack  (two)  Wrench,  socket,  i|"m- 

Pliers 

Jack  up  vehicle  at  frame.  Remove  the  hexagon  nuts  which  hold  U-bolt 
spring  clips,  shock  absorber  connecting  link  bracket  and  rubber-padded 
block.  Remove  the  cotter  pins  and  the  special  slotted  nuts  from  the  spring 
shackle  pins.  Drive  out  the  shackle  pins  and  lift  out  the  front  spring. 

(2)  Installation. 

Hammer  Punch 

Jack  (two)  Wrench,  socket,  if-in. 

Pliers 

Place  spring  in  position  on  front  axle.  Insert  shackle  pins  and  secure 
with  special  slotted  nuts  and  cotter  pin.  Lower  jack  until  spring  rests 
solidly  on  front  axle  with  spring  center  bolt  head  in  position  on  axle.  Place 
rubber-padded  block  in  position  on  spring  and  install  U-bolt  clips.  Place 
shock  absorber  connecting  link  bracket  in  position  on  front  of  U-bolt 
clip  and  secure  clips  with  lock  washers  and  nuts.  Remove  jack. 

b.  Replacement  of  Rear  Spring. 

Hammer  Wrench,  open-end,  j^-in. 

Jack  (two)  Wrench,  socket,  }f-in. 
Punch 
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(1)  Removal. 

Hammer  Wrench,  open-end,  i\-iti. 

Jack  (two)  Wrench,  socket,  }f-in. 

Punch 

Jack  up  vehicle  at  frame  until  spring  is  relieved  of  the  load.  Remove 
four  hexagon  nuts  and  lock  washers.  Remove  rear  spring  U-bolt  clips 
and  plate.  Remove  nuts  and  lock  washers  from  cap  screws  securing 
shackle  pins,  and  drive  out  cap  screws  with  thin  punch.  With  a  jack  in 
position  under  center  of  spring  to  keep  spring  from  dropping,  remove 
the  two  shackle  pins  and  lift  out  spring. 

(2)  Installation. 

Hammer  Wrench,  open-end,  y^-in. 

Jack  (two)  Wrench,  socket,  }f-in. 

Punch 

Place  rear  spring  under  rear  axle  and  install  front  and  rear  shackle  pins. 
Secure  pins  with  cap  screws,  nuts  and  lock  washers.  Jack  up  spring  to  rear 
axle,  so  that  center  bolt  nut  rests  in  position.  Place  spring  U-bolt  clips 
and  spring  clip  plate  in  position  and  secure  with  nuts  and  lock  washers. 
Remove  jacks. 

213.    REMOVAL  AND  INSTALLATION  OF  SHOCK  ABSORBERS. 

Hammer,  soft  metal  Wrench,  socket,  y^An. 

Wrench,  open-end,  }§-in.  Wrench,  socket,  }|-in. 

a.  Removal. 

Hammer,  soft  metal  Wrench,  socket,  3^-in. 

Wrench,  open-end,  }|!-in.  Wrench,  socket,  jg-in. 

Remove  nut  and  drive  out  the  bolt  holding  lower  end  of  connecting 
link  to  bracket.  Remove  two  nuts,  lock  washers  and  screws  holding  each 
assembly  to  frame  and  lower  assembly. 

b.  Installation. 

Hammer,  soft  metal  Wrench,  socket,  yA-'m. 

Wrench,  open-end,  {J-in.  Wrench,  socket,  }$-in. 

Hold  assembly  in  position  and  replace  holding  screws,  lock  washers  and 
nuts.  Tap  bolt  through  lower  end  of  connecting  link  and  bracket  and 
replace  holding  nut. 
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214.  DESCRIPTION. 

a.  Steering  Gear  (fig.  206).  The  steering  gear  is  of  the  cam  and  twin- 
lever  type.  The  case  is  bracket-mounted  to  the  frame,  and  the  column 
is  supported  by  a  rubber  bushing  in  the  dash  bracket.  The  cam,  lever  and 
shaft  are  mounted  in  an  oil-tight  case,  with  full  provision  for  adjustment 
of  both  the  cam  and  cam  follower. 

b.  Drag  Link  (fig.  207).  The  drag  link  is  of  the  tubular  type,  with 
adjustable  ball  sockets  which  are  spring-loaded.  At  the  axle  end,  the 
spring  and  spacer  are  assembled  between  the  ball  seat  and  rod  end  (bot- 
tom of  socket) ,  while  at  the  steering  gear  end,  the  spring  and  spacer  are 
between  the  ball  seat  and  the  end  plug. 

c.  Steering  Wheel.  The  steering  wheel  is  of  the  three-spoke  type 
and  is  18  inches  in  diameter. 

215.  TROUBLE  SHOOTING, 
a.    Steering  Difficulties. 

(1)  Shimmy.  Shimmy  is  an  excessive  vibration  of  the  front  wheels 
from  side  to  side,  or  up  and  down,  causing  a  jerking  motion  of  the 
steering  wheel.  Low-speed  shimmy  occurs  at  speeds  less  than  30  miles 
an  hour,  and  is  usually  caused  by  excessive  caster  or  excessive  looseness 
in  any  part  of  the  system.  High-speed  shimmy  usually  occurs  at  speeds 
above  35  miles  an  hour  and  may  be  caused  by  low  or  unequal  tire 
pressures,  unbalanced  front  wheels,  improperly  acting  shock  absorbers, 
too  flexible  springs,  loose  wheels  or  steering  connections,  or  incorrect 
toe-in.  Shimmy  which  develops  after  lubrication  of  the  steering  system 
and  steering  gear,  indicates  that  parts  should  be  checked  for  wear  or 
looseness. 

(2)  Side  Pull.  The  most  common  causes  of  vehicle  side-pulling  are 
unequal  camber,  unequal  caster,  unequal  tire  inflation,  dragging  brakes, 
tight  wheel  bearings,  or  improper  tracking. 

(3)  Wander  or  Weaving.  Swinging  of  the  vehicle  to  one  side  of  the 
road  may  be  caused  by  insufficient  or  reversed  caster;  or  it  may  be  due 
to  excessive  tightness  in  any  part  of  the  steering  system  that  overcomes 
the  steadying  effect  of  caster,  causing  the  driver  to  steer  first  to  one  side 
and  then  to  the  other. 
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Figure  206  —  Steering  Gear,  Twin-lever  Type 
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(4)  Hard  Steering.  Difficulty  in  steering  around  turns  develops  from 
excessive  caster,  improper  or  unequal  camber,  twisted  axle,  excessive 
tightness  in  the  steering  system,  low  or  unequal  tire  pressure. 

(5)  Road  Shock.  Road  shocks  are  sometimes  felt  on  the  steering 
wheel  when  driving  over  rough  roads,  and  may  induce  shimmy.  They  are 
caused  by  misalined  drag  link,  excessive  spring  flexibility,  or  improper 
adjustment  of  the  shock  absorbers. 

b.  Steering  Trouble  Remedies.  The  various  means  employed  to 
correct  steering  troubles  may  be  classified  as: 

(1)  Correct  troubles  in  the  steering  gear. 

(2)  Correct  looseness  in  the  steering  system. 

(3)  Correct  tightness  in  the  steering  system. 

(4)  Maintenance  and  adjustment  of  wheel  bearings. 

(5)  Correct  misalinement  of  wheels. 

(6)  Correct  broken  or  shifted  front  springs. 

c.  Procedure.  To  locate  the  general  source  of  trouble,  disconnect  the 
drag  link  from  the  steering  gear  arm  (fig.  207).  Then,  if  any  difficulty 
is  encountered  in  spinning  the  steering  wheel  with  one  finger,  or  if  end 
play  of  the  steering  gear  cam  and  tube  or  lever  shaft  is  found,  the 
trouble  may  be  assumed  to  be  in  the  steering  system.  However,  wheel 
alinement,  wheel  bearing  adjustment,  steering  knuckle  adjustment,  and 
tire  inflation  should  also  be  checked.  See  section  XI. 

216.    MAINTENANCE  AND  ADJUSTMENTS. 

When  making  adjustments,  first  disconnect  the  drag  link  from  the 
steering  gear  arm  and  loosen  the  instrument  panel  bracket  which  holds 
the  steering  gear  jacket  tube  in  place.  Then  follow  the  specific  instruc- 
tions indicated  below,  and  in  the  order  given. 

a.  Loosen  the  steering  gear  housing  side  cover  adjusting  screw  and 
lock  nut  to  free  the  pins  in  the  cam  groove  (fig.  208). 

b.  Remove  the  four  upper  cover  screws  and  raise  the  cover  about 
%  inch  to  permit  the  removal  of  the  shims.  A  combination  of  0.003-inch, 
0.010-inch  and  0.030-inch  shims  is  used  between  paper  gaskets  (fig.  209). 

c.  Clip  and  remove  one  0.003-inch  shim,  or  more  as  required.  Replace 
cover  and  tighten  screws. 

d.  Adjust  side  cover  adjusting  screw  (fig.  208)  to  a  barely  perceptible 
drag  so  the  steering  wheel  can  be  turned  freely. 

e.  Reclamp  the  steering  column  jacket  tube,  and  test  the  turning 
freedom  again  to  insure  that  no  binding  has  been  introduced.  Make  sure 
that  the  steering  ball  arm  is  tight  on  the  splined  shaft  and  that  the  lock 
washer  and  nut  are  also  tight. 
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Figure  208  —  Loosening  Adjusting  Screw  and  Lock  Nut 


f.  Tighten  the  side  cover  adjusting  screw  while  the  steering  wheel 
is  turned  slowly  from  extreme  left  to  extreme  right,  until  a  very  slight 
drag  is  felt  on  the  steering  wheel  in  the  straight-ahead  steering  position. 
CAUTION:  The  gear  must  not  bind  at  any  place;  only  a  very  slight 
drag  should  be  felt.  A  closer  adjustment  will  not  correct  any  steering 
condition,  but- will  damage  and  wear  the  steering  gear  parts  and  impair 
operation. 

g.  Locate  the  center  of  the  steering  wheel  drag  and  set  the  steering 
wheel  in  that  central  position,  making  an  appropriate  scratch  mark  on 
the  wheel,  so  that  this  position  can  be  quickly  and  accurately  resumed 
after  any  turning  of  the  steering  wheel  (approx.  2l/2  turns  of  steering 
wheel  from  either  the  extreme  right  or  extreme  left  position  of  the  steer- 
ing wheel). 

h.  Locate  the  straight-ahead  position  of  the  front  wheels  by  using  a 
chalk  line  and  lining  the  front  wheels  with  the  rear  wheels,  making  due 
allowance  for  the  toe-in  of  the  front  wheels. 

i.  Install  the  drag  link,  noting  the  amount  the  steering  wheel  must 
be  turned  to  permit  replacing  the  drag  link.  Adjust  the  rear  ball  socket 
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Figure  209  —  Steering  Gear  End  Play  Adjustment 

to  permit  the  return. of  the  steering  wheel  to  the  central  drag  position.  If 
it  is  found  necessary,  the  steering  arm  and  ball  assembly  may  be  re- 
moved and  its  position  changed  on  the  splined  shaft  in  order  to  permit 
installing  the  drag  link. 

j.  CAUTION:  Do  not  attempt  to  cure  wander,  shimmy  or  road 
shock  by  tightening  the  steering  gear.  Adjust  the  steering  gear  only  to 
remove  play  in  it. 

217.    REPLACEMENT  OF  COMPONENTS. 

a.  Horn  Button  Removal.  Disconnect  horn  button  cable  terminal 
at  the  bottom  of  the  steering  gear  housing.  Depress  button  and  rotate  yK 
of  a  turn  to  the  left.  The  entire  assembly  may  now  be  removed  from  the 
steering  wheel.  Pull  cable  through  from  steering  wheel  end. 

It.  Horn  Button  Installation.  Insert  the  cable  through  the  steering 
column  from  the  steering  wheel  end.  Place  the  button  in  position  and 
depress  it,  rotating  it  of  a  turn  to  the  right.  Connect  the  horn  button 
cable  terminal  at  the  bottom  of  the  steering  gear  housing. 
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c.  Steering  Wheel  Removal. 

Puller,  steering  wheel  Wrench,  socket,  1  %-in. 

Screwdriver 

Take  out  three  wood  screws  from  horn  button  base  plate  and  remove 
plate.  Remove  steering  wheel  nut  from  steering  wheel  tube.  Using  a 
steering  wheel  puller,  remove  steering  wheel  and  Woodruff  key. 

d.  Steering  Wheel  Installation. 

Screwdriver  Wrench,  socket,  1% -in. 

Insert  the  Woodruff  key  and  place  the  steering  wheel  over  it  on  the 
column.  Install  the  steering  wheel  nut.  Secure  the  horn  button  base 
plate  in  position  with  the  three  wood  screws. 

e.  Drag  Link  Removal  (fig.  204). 
Adjuster,  drag  link  Pliers 

Remove  boots  from  drag  link  at  both  steering  gear  and  steering  knuckle 
ends.  Remove  cotter  pins  at  both  ends.  Using  a  drag  link  adjuster,  re- 
move drag  link  plugs.  Remove  drag  link  from  balls. 

f.  Installation  of  Drag  Link. 

Adjuster,  drag  link  Screwdriver,  wide 

(1)  Replace  Link. 

Adjuster,  drag  link  Screwdriver,  wide 

Set  steering  gear  in  mid-position  for  straight-ahead  driving.  Place 
wheels  in  straight-ahead  driving  position  and  slip  drag  link  into  steering 
gear  and  axle  steering  arm  bolts.  Turn  up  end  plugs. 

(2)  Drag  Link  Adjustment. 

Adjuster,  drag  link  Screwdriver,  wide 

Pliers 

The  only  adjustment  possible  on  the  drag  link  is  the  adjustment  of 
the  end  plugs.  This  is  made  after  the  link  has  been  installed  on  the  car. 
Using  a  drag  link  adjuster,  tighten  up  the  plugs  just  tight  enough  to 
prevent  excessive  looseness  of  the  steering  arm  ball  in  the  ball  seats,  but 
not  tight  enough  to  cause  binding.  Back  off  enough  to  enable  cotter  pins 
to  be  inserted  in  the  drag  link  tube  and  end  plugs  to  secure  the  plugs 
in  position. 

g.  Steering  Gear  Removal. 

Wrench,  open-end,  %-in.  Wrench,  open-end,  24-in. 

Wrench,  open-end,  y^-'m. 

Remove  the  brake  and  clutch  pedal  pull-back  springs  from  the  hook 
on  the  steering  gear  housing.  Remove  U-bolt  from  adjustable  support 
at  instrument  panel.  Remove  the  %-inch  bolt  which  secures  the  steering 
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gear  housing  to  the  frame  bracket.  Remove  two  -j^-inch  hexagon  nuts 
which  hold  the  steering  gear  frame  bracket  cap.  Remove  the  cap.  Remove 
the  steering  gear  assembly  by  lowering  it  toward  the  floor.  Care  should 
be  taken  not  to  bend  or  jar  the  steering  jacket  tube. 

h.    Steering  Gear  Installation. 

Wrench,  open-end,  %-in.  Wrench,  open-end,  7/8-in. 

Wrench,  open-end,  3^-in. 
Place  the  steering  gear  in  position  and  install  the  steering  gear  frame 
bracket  cap  and  the  two  hexagon  nuts  to  hold  it.  Install  the  l/2-'mch  bolt 
which  secures  the  steering  gear  housing  to  the  frame  bracket.  Install  the 
U-bolt  at  the  adjustable  support  at  the  instrument  panel.  Secure  the 
brake  and  clutch  pedal  pull-back  springs  to  the  hook  washer  on  the 
steering  gear  housing. 
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218.  DESCRIPTION  (fig.  210). 

The  transfer  case,  or  auxiliary  transmission,  is  mounted  in  rubber  to 
the  rear  of  the  transmission  on  a  special  cross  member  of  the  chassis. 
It  is  the  unit  through  which  the  front  and  rear  axles  are  driven  and 
provides  an  additional  speed  reduction  for  any  selection  of  the  trans- 
mission gear  speeds.  The  speedometer  drive  gear  is  on  the  idler  shaft 
and  fully  enclosed  in  a  small  housing. 

219.  TROUBLE  SHOOTING. 

a.    General.  Frequent  inspection  of  the  transfer  case  lubricant  level 
and  gaskets,  to  insure  against  lubricant  leakage,  is  the  major  service 
requirement.  The  bolts  holding  the  transfer  case  may  become  loose,  by 
TRANSMISSION  COMPANION  FLANGE         SHORT  COUPLED  PROPELLER  SHAFT 


Figure  210  —  Transfer  Case,  Installed 
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reason  of  the  rubber  mounting  insulator  taking  a  permanent  set.  These 
bolts  should  be  checked  regularly  (at  least  once  a  week)  and  adjusted 
tightly  at  all  times  in  order  to  avoid  failures. 

b.  Noises.  Peculiar  noises  or  foreign  sounds  which  seem  to  come 
from  the  transfer  case  may  actually  originate  in  some  other  part  of  the 
power  train.  A  thorough  check,  by  actual  driving,  should  be  made  to 
determine  the  real  source  of  the  noise  before  any  mechanical  work  is 
initiated  on  the  transfer  case.  Attention  should  be  directed  especially 
to  the  propeller  shaft  universal  joints.  Difficulties  in  the  transfer  case 
may  be  created,  however,  by  reason  of  the  following: 

(1)  Improper  or  insufficient  lubrication. 

(2)  Stripped  gears. 

(3)  Worn  bearings. 

(4)  Excessive  gear  lash  resulting  from  worn  teeth 

(5)  Loose  gears. 

•  (6)  Loose  gaskets. 

(7)  Installation  out  of  line. 


RA  PD  13184 


Figure  211  —  Transfer  Case  Removal 
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220.  REMOVAL  (figs.  210  and  211). 

Block,  chain,  and  hook  Wrench,  box,  if-in. 

Hammer  Wrench,  open-end,  s/&-in. 

Pail  Wrench,  open-end,  3/4-in. 

Pliers  Wrench,  open-end,  if-in. 

Rope,  1-in.  Wrench,  socket,  f^-in. 

a.  Drain  the  transfer  case;  remove  the  floor  plates. 

b.  Remove  the  protector  channel  under  the  transfer  case  by  remov- 
ing eight  cap  screws,  nuts  and  lock  washers,  using  S/g-inch  open-end  and 
socket  wrenches. 

c.  Disconnect  the  transmission  short  coupled  propeller  shaft  by  re- 
moving the  four  bolts,  nuts  and  lock  washers  that  hold  the  propeller 
shaft  to  the  transfer  case  companion  flange.  Use  S/g-inch  socket  and 
open-end  wrenches. 

d.  Disconnect  the  front  and  rear  axle  propeller  shafts.  Using  $/g-inch 
socket  and  open-end  wrenches,  remove  the  four  bolts  holding  the  rear 
axle  shaft,  four  bolts  holding  front  axle  shaft,  and  eight  nuts  and  lock 
washers  holding  shafts  to  their  respective  companion  flanges. 

e.  Place  a  sling  around  the  transfer  case  assembly,  making  sure 
that  it  will  be  balanced  when  lowered  (fig.  211).  (In  place  of  the  sling, 
hand  jacks  may  be  placed  under  the  transfer  case  and  the  transfer  case 
lowered  for  removal  from  the  bottom.) 

f.  Remove  the  drive  shaft  brake  assembly  by  removing  the  three 
cap  screws  and  lock  washers  that  hold  the  shaft  brake  bracket  to  the 
cross  member  (3/4-in.  open-end  wrench). 

g.  Disconnect  the  speedometer  drive  shaft  from  the  idler  shaft  front 
bearing  cap  (pliers). 

h.  Disconnect  the  shift  rod  yoke  from  the  shift  shaft  by  removing 
the  cotter  pin  and  the  rod  end  pin  (pliers  and  hammer). 

i.  Cut  the  locking  wire  from  four  nuts  on  the  transfer  case  mounting 
studs,  and  remove  the  nuts  (jf-in.  box  and  open-end  wrenches).  Lift 
out  the  assembly  and  lower  it  to  the  ground  by  means  of  the  sling  and 
the  chain  block.  Then  remove  the  four  insulators,  four  rubber  bushings, 
and  the  plain  washers,  from  the  mounting  studs. 

221.  INSTALLATION. 

Block,  chain,  and  hook.  Wrench,  open-end,  5^-in. 

Hammer  Wrench,  open-end,  3/4-in. 

Pliers  Wrench,  open-end,  |f-in. 

Rope,  1-in.  Wrench,  socket,  54-in. 
Wrench,  box,  ^jj-in. 
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a.  Slide  the  assembly  under  the  vehicle  and  place  sling  around  case. 
Lift  into  position,  with  mounting  studs  passing  through  holes  in  frame 
(fig.  211).  Install  eight  washers,  eight  insulators,  and  four  rubber  bush- 
ings on  the  mounting  studs,  and  install  four  mounting  nuts  and  locking 
wire  (if-in.  box  and  open-end  wrenches). 

b.  Install  the  drive  shaft  brake  assembly,  securing  it  to  the  cross 
member  by  the  three  cap  screws  and  lock  washers  (%-in.  open-end 
wrench). 

c.  Connect  front  and  rear  axle  propeller  shafts  (fig.  210),  installing 
the  four  bolts,  nuts  and  lock  washers  that  hold  each  propeller  shaft  to 
its  companion  flange  (5^-in.  socket  and  open-end  wrenches). 

d.  Connect  transmission  propeller  shaft,  installing  the  four  bolts  and 
lock  washers  which  hold  the  shaft  to  the  companion  flange  (5/s-in.  open- 
end  and  box  wrenches). 

e.  Using  pliers,  connect  the  speedometer  drive  shaft  to  the  idler 
shaft  front  bearing  cup. 

f.  Connect  the  gearshift  lever,  installing  the  rod  end  pin  and  cotter 
pin  to  hold  the  yoke  to  the  shift  shaft. 

g.  Install  the  protector  channel  under  the  transfer  case,  securing  it 
by  the  four  cap  screws  and  lock  washers  (54-in.  socket  and  open-end 
wrenches). 

h.  Replace  the  floor  plates. 

i.  Fill  the  transfer  case  with  lubricant. 
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222.  DESCRIPTION  (figs.  212  and  213). 

The  transmission  is  a  combination  sliding  and  constant-mesh  unit 
having  both  helical  and  spur  gears.  First  and  second  speeds  are  sliding 
mesh,  while  third  and  fourth  speeds  are  of  the  constant-mesh  type. 
Power  is  received  by  the  transmission  from  the  engine  through  the 
clutch,  transmitted  through  the  transmission  to  the  short  coupled  shaft 
connecting  the  transmission  to  the  transfer  case. 

223.  TROUBLE  SHOOTING. 

a.  General.  The  most  common  abuse  to  which  a  transmission  is  likely 
to  be  subjected  is  the  inexpert  shifting  of  gears,  which  causes  broken 
shifting  levers,  forks,  springs  and  shafts.  Frequent  inspection  of  the 
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Figure  212 —  Transmission,  Installed 
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Figure  213  —  Transmission,  Installed 

lubricant  level  and  the  gaskets,  to  insure  against  lubricant  leakage,  is 
the  major  service  requirement. 

b.  Noises.  Peculiar  or  foreign  sounds  which  seem  to  come  from  the 
transmission  may  actually  originate  in  some  other  part  of  the  power 
train.  A  thorough  check,  by  actual  driving,  should  be  made  to  determine 
the  real  source  of  the  noise  before  any  mechanical  work  is  initiated  on 
the  transmission.  Attention  should  be  directed  especially  to  the  pro- 
peller shaft  universal  joints.  Difficulties  may  be  created,  however,  by 
reason  of  the  following: 

(1)  Improper  or  insufficient  lubrication. 

(2)  Stripped  gears. 

(3)  Worn  bearings. 

(4)  Worn  gear  teeth. 

(5)  Worn  clutch  teeth. 

(6)  Worn  shaft  splines. 

(7)  Installation  out  of  line. 
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Figure  214  —  Disconnecting  Engine  from  Bell  Housing 


224.    REMOVAL  (figs.  214  and  215). 


Block,  chain,  and  hook 

Drift,  brass 

Hammer 

Pail,  large 

Pliers 

Rope,  1-in. 

a.    Drain  the  Transmission. 
Pail 


Screwdriver 
Wrench,  box,  $4-in. 
Wrench,  open-end,  iVm- 
Wrench,  open-end,  iVin. 
Wrench,  open-end,  54-in. 
Wrench,  socket,  TVin. 

Wrench,  open-end,  s^-in. 


Remove  the  drain  plug  (fig.  212)  and  allow  the  lubricant  to  drain  into 
a  large  pail. 

b.  Remove  the  Floor  Plate  over  the  Transmission. 

Screwdriver. 

Unscrew  the  transfer  case  shift  lever  ball  and  remove  it.  Remove  six 
machine  screws  that  hold  the  center  floor  plate,  and  remove  the  plate  by 
lifting  it  over  the  transfer  case  shift  lever. 

c.  Disconnect  the  Propeller  Shaft. 


Wrench,  box,  ys  in. 


Wrench,  open-end,  y%  in. 
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Figure  215  —  Removal  of  Transmission 
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Remove  four  nuts,  bolts  and  lock  washers  that  hold  the  propeller 
shaft  to  the  companion  flange  on  the  transmission  (fig.  212). 

d.  Disconnect  Clutch  Release  Shaft  Lever. 

Drift,  brass  Pliers 
Hammer 

Remove  cotter  pin,  and  drive  out  rod  end  pin  which  holds  clutch 
release  shaft  lever  to  the  adjustable  yoke. 

e.  Disconnect  Clutch  Release  Shaft  Support. 

Wrench,  open-end,  "g-in. 

Remove  the  two  cap  screws,  plain  washers  and  lock  washers  which 
hold  the  shaft  support  to  the  engine  support  bracket.  Remove  shaft 
support  shims.  The  support  will  remain  hanging  on  the  clutch  release 
shaft. 

f.  Disconnect  Transfer  Case  Shift  Lever  from  Shift  Rod. 

Drift,  brass  Pliers 
Hammer 

Remove  cotter  pin,  and  drive  out  rod  end  pin  that  holds  the  shift 
lever  to  the  yoke  and  rod. 

g.  Remove  Hand  Brake  Lever. 

Wrench,  open-end,  iVin. 

Remove  two  nuts  which  hold  hand  brake  lever  assembly  to  trans- 
mission. 

h.  Disconnect  Throwout  Bearing  Outer  Oil  Tube  (fig.  213). 
Wrench,  open-end,  -/«-in. 

Remove  inverted  flared  tube  elbow  on  inner  oil  tube,  to  disconnect 
outer  oil  tube  from  inner  tube. 

i.  Remove  Master  Cylinder  Push  Rod. 

Drift,  brass  Pliers 
Hammer 

Remove  cotter  pin,  and  drive  out  rod  end  pin  that  holds  master 
cylinder  push  rod  to  master  cylinder  operating  lever,  and  remove  rod. 

j.    Mount  Sling  under  Transmission. 

Block,  chain,  and  hook  Rope,  1-in. 

Put  rope  around  and  under  transmission,  making  certain  that  the 
assembly  will  be  balanced  in  the  sling  during  removal,  in  order  to  pre- 
vent injury  to  the  splined  shaft. 


355 


TM  9-705 
224 


SCOUT  CAR  M3A1 


RA  PD  13059 

Figure  276  —  Transmission  Ready  tor  Removal 
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k.    Disconnect  Transmission  Bell  Housing  from  Flywheel  Housing. 

Wrench,  socket,  y'i;  -in- 

Remove  the  12  cap  screws  and  lock  washers  which  hold  bell  housing 
to  flywheel  housing  (fig.  214). 

1.  Remove  Transmission  (fig.  215).  Using  the  sling  as  a  support, 
push  the  transmission  slowly  toward  the  rear,  rocking  it  slightly  as  it  is 
withdrawn,  until  the  splined  shaft  is  free  from  the  clutch.  Be  sure  to 
keep  the  transmission  in  line,  in  order  to  prevent  injury  to  the  spline. 
Lower  assembly  to  floor  and  slide  out  from  under  vehicle, 

225.  INSTALLATION. 

Bar,  pinch 

Block,  chain,  and  hook 
Drift,  brass 
Hammer 
Pliers 
Rope,  1-in. 

a.  Install  Transmission. 
Bar,  pinch 

Block,  chain,  and  hook 

Slide  transmission  under  vehicle  in  approximately  the  correct  position 
and  put  rope  under  and  around  assembly.  Using  a  hoist,  raise  trans- 
mission into  position  and  push  assembly  forward,  engaging  the  spline 
in  the  clutch  hub.  Do  not  force  spline  into  the  hub.  Be  sure  to  keep  the 
transmission  in  line,  in  order  to  prevent  injury  to  the  spline. 

b.  Connect  Bell  Housing  to  the  Flywheel  Housing  (fig.  214). 

Wrench,  socket,  ^%-in. 

Install  12  cap  screws  and  lock  washers  that  hold  bell  housing  to  fly- 
wheel housing. 

<:.    Install  Master  Cylinder  Push  Rod. 

Hammer  Pliers 

Set  push  rod  into  master  cylinder,  and  install  rod  end  pin  and  cotter 
pin  that  hold  master  cylinder  push  rod  to  operating  lever. 

<l.    Connect  Throwout  Bearing  Outer  Oil  Tube. 

Wrench,  open-end,  j7„  -in. 

Connect  outer  oil  tube  (fig.  213)  to  inner  tube  by  screwing  in  in- 
verted flared  tube  nut  into  elbow  on  inner  oil  tube. 


Screwdriver 
Wrench,  box,  f^-in. 
Wrench,  open-end,  -fVin. 
Wrench,  open-end,  f  jj-in. 
Wrench,  open-end,  £4-in. 
Wrench,  socket,  ,Vin. 

Rope,  1-in. 
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e.  Install  Hand  Brake  Lever. 

Wrench,  open-end,  tVm- 
Install  the  two  nuts  that  hold  the  hand  brake  lever  to  the  transmission 
and  connect  the  lever  to  the  operating  linkage  of  drive  shaft  brake 
(fig.  212). 

f .  Connect  Transfer  Case  Shift  Lever  to  Shift  Rod. 

Hammer  Pliers 
Install  rod  end  pin  and  cotter  pin. 

g.  Connect  Clutch  Release  Shaft  Support. 

Wrench,  open-end,  TVm- 
Install  shims  and  two  cap  screws,  plain  washers  and  lock  washers  that 
hold  shaft  support  to  engine  support  bracket. 

h.  Connect  Clutch  Release  Shaft  Lever  to  Linkage. 
Hammer  Pliers 

Install  rod  end  pin  and  cotter  pin  that  hold  release  shaft  lever  to 
adjustable  yoke. 

i.  Connect  Rear  Propeller  Shaft. 

Wrench,  box,  %-in.  Wrench,  open-end,  54-in. 

Set  shaft  in  place  and  install  the  four  nuts,  bolts  arid  lock  washers 
that  hold  the  propeller  shaft  to  the  transmission  companion  flange. 

j.    Install  Floor  Board. 

Screwdriver 

Set  floor  plate  down  over  transfer  case  shift  lever  and  install  six 
screws.  Install  transfer  case  shift  lever  ball. 

k.  Replace  Lubricant.  Fill  transmission  to  proper  level  with  LU- 
BRICANT, gear,  universal,  seasonal  grade. 
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226.  DESCRIPTION. 

a.  The  wheels  are  the  demountable  20  x  7,  steel-disk,  spoke  type. 
They  have  six  mounting  holes  and  are  carried  on  opposed  tapered 
roller  bearings. 

h.  Two  types  of  tires,  both  having  mud  and  snow  grip  tread,  are  in 
use  on  these  vehicles.  The  size  is  8.25  x  20. 

c.    Inflation  Pressures. 

(1)  Standard  casings  of  10-ply  construction,  weighing  95  pounds 
each,  fitted  with  a  bullet  sealing  tube,  weighing  52  pounds  each,  were 
original  equipment  on  the  vehicles.  Proper  inflation  pressures  for  this 
type  of  tire  are  40  pounds  per  square  inch  for  the  front  tires,  and  65 
pounds  per  square  inch  for  the  rear  tires. 

(2)  Combat  casings  of  12-ply  construction,  weighing  145  pounds  each, 
fitted  with  a  standard  heavy-duty  tube,  a  flap,  and  a  metal  bead  lock 
are  now  being  used  with  a  new  divided  rim  wheel.  Proper  inflation  pres- 
sures for  the  combat  tire  are  45  pounds  per  square  inch  for  front  tires, 
and  65  pounds  per  square  inch  for  the  rear  tires. 

227.  TROUBLE  SHOOTING, 
a.    Hard  Steering. 

Symptom  and  Probable  Cause  Probable  Remedy 

Tires  underinflated.  Inflate  to  correct  pressure 

(par.  226  c). 

Wheel  bearings  out  of  adjustment.    Adjust  as  specified  in  text, 
h.    Air  Leakage. 

Valve  cap  missing  or  cap  seal  Replace  with  new  cap. 
broken. 

Valve  core  loose.  Retighten. 

Valve  core  damaged.  Replace  with  new  core. 

Torn  tube.  Repair  by  cold  patching. 

228.  MAINTENANCE  AND  ADJUSTMENTS, 
a.    Tires  and  Tubes. 

(1)  Tires  should  be  repaired  in  accordance  with  conventional  meth- 
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ods.  Punctures  and  tears  causing  exposure  of  the  cord  or  fabric  should 
be  vulcanized.  Holes  in  bullet-resisting  and  puncture-sealing  inner  tubes 
should  be  repaired  by  cold  patching.  Hot  patching  or  vulcanizing  should 
not  be  attempted. 

(2)  Tires  must  be  properly  inflated  and  not  operated  when  underin- 
flated.  Balanced  tire  pressures  (if  correct)  facilitate  steering,  improve 
riding  comfort,  contribute  to  safer  driving  and  maximum  tire  mileage. 
Before  pumping  air  into  tubes,  depress  valve  momentarily  to  let  old  air 
blow  out  any  dirt  in  the  valve.  Keep  caps  on  valves  to  prevent  entrance 
of  foreign  matter. 

(3)  Oil  and  grease  have  a  harmful  effect  on  rubber  and  every  attempt 
should  be  made  to  keep  these  substances  from  coming  in  contact  with 
tires  or  tubes. 

b.    Installation  of  Bullet  Sealing  Tube. 

(1)  The  mounting  instructions  which  follow  apply  to  bullet-proof 
type  tubes  on  drop-center  rims  with  removable  side  flanges. 

(2)  The  tube  to  be  mounted  should  be  deflated  by  usiing  a  vacuum 
line,  or  by  removing  its  valve  core  and  laying  the  tube  on  the  floor  under 
a  weight  sufficient  to  exhaust  the  air.  The  valve  core  should  then  be 
replaced  and  the  weight  removed.  After  the  tube  is  inserted  in  the  tire 
case,  the  valve  core  should  again  be  removed  and  the  tube  inflated  until 
it  starts  to  spread  the  tire  beads.  The  air  chuck  should  then  be  removed 
and  the  air  allowed  to  escape.  The  inflation  operation  should  be  repeated 
two  or  three  times  to  insure  proper  seating  of  the  tube  inside  the  tire, 
with  the  valve  core  remaining  out  of  the  valve  stem  during  the  entire 
mounting  procedure. 

(3)  The  flange  should  be  removed  from  the  wheel  and  the  latter  laid 
flat  on  the  floor  or  bench;  the  side  without  flange  being  turned  up 
towards  the  operator.  The  assembled  tire  and  tube  should  be  examined 
and  special  note  made  as  to  the  side  on  which  the  valve  offset  is  lo- 
cated. The  valve  will  be  closer  to  one  of  the  tire  beads  and  will  not 
be  on  center,  the  amount  of  off-center  being  about  1  inch. 

(4)  The  tire  should  be  laid  on  the  rim  with  the  offset  side  of  the 
valve  on  top,  or  towards  the  operator,  and  the  valve  lined  up  with  the 
rim  valve  hole.  The  first  bead  should  be  mounted  with  the  same  tech- 
nique as  employed  for  regular  drop-center  rims.  Special  effort  should 
be  made  to  keep  the  valve  stem  in  line  with  the  rim  valve  hole,  so  that 
after  the  first  bead  is  applied  the  valve  stem  can  be  pulled  through 
and  the  rim  nut  run  down  on  the  stem  to  hold  :t  in  place.  The  second 
bead  should  be  mounted  likewise. 

(5)  The  rim  flange  should  next  be  applied  by  forcing  it  down  into 
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the  rim  well  on  one  side,  in  the  manner  similar  to  that  used  when 
mounting  a  tire  bead.  In  this  connection,  it  should  be  noted  that  the 
removable  flange  has  two  cutaway  places  on  the  inside  circumference. 
These  places  are  180  degrees  apart  and  they  must  be  in  contact  with 
the  rim  ledge  when  the  flange  is  forced  into  the  rim  well.  This  point 
should  be  90  degrees  from  each  of  the  cutaway  places. 

(6)  After  the  flange  has  been  placed  properly  in  the  rim  well,  it 
should  be  sprung  over  the  rim  ledge  on  the  opposite  side  by  prying  it 
lightly  with  a  tire  iron  until  it  drops  over  this  ledge.  The  rim  flange 
should  be  centered  on  the  wheel,  the  valve  core  inserted,  and  the  tire 
inflated  to  5  pounds  over  operating  pressure.  The  tire  should  stand  for 
a  period  of  2  hours  to  allow  trapped  air  to  escape,  whereupon  the  air 
pressure  should  be  adjusted  for  the  desired  operating  range  and  the 
tire  placed  in  service. 

c.  Wheels.  Check  and  tighten  wheel  stud  nuts  daily  for  the  first  500 
to  1,000  miles  of  service  to  compensate  "setting  in"  of  clamping  sur- 
faces. Use  wrench  provided  for  the  purpose,  and  do  not  use  an  extension 
on  the  handle  or  apply  excessive  force  other  than  direct  hand  effort. 
Successively  tighten  opposite  nuts  to  prevent  cocking  wheel  on  studs. 
Never  use  oil  on  wheel  stud  nuts. 

229.    WHEEL  BEARINGS. 

a.  Adjustments. 

Jack  Wrench,  wheel  bearing  nut 

Pliers  Wrench,  wheel  stud  nut 

Wrench,  socket,  with  ratchet 
extension,  %-in. 

(1)  Jack  up  axle  to  free  wheel  concerned. 

(2)  Remove  eight  hub  cap  nuts  and  cap. 

(3)  Remove  axle  nut  cotter  pin,  nut  and  drive  flange. 

(4)  With  wheel  bearing  wrench,  remove  the  bearing  lock  nut  and 
ring. 

(5)  Draw  up  the  adjusting  nut  tightly  against  the  outer  bearing 
cone  assembly.  Revolve  the  wheel  back  and  forth  until  the  bearings 
bind  and  the  wheel  turns  hard. 

(6)  Back  off  adjusting  nut  (about  Vfe  turn)  until  the  wheel  turns 
freely  without  perceptible  end  play.  It  may  be  necessary  to  tap  the 
end  of  the  axle  sleeve  while  loosening  the  adjustment. 

(7)  Check  end  play  by  lifting  with  a  pinch  bar  between  the  tire  and 
floor,  while  a  finger  is  placed  between  the  bearing  cone  and  cup. 
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(8)  Lock  the  assembly  with  the  jam  nut,  making  sure  to  prevent  the 
adjusting  nut  from  turning. 

(9)  Reassemble  and  test  wheel  movement  again  before  releasing 
jack. 

b.    Wheel  Bearing  Removal. 


Drift,  brass  Wrench,  socket,  with  ratchet 
Hammer  extension,  s/s-in. 

Jack  Wrench,  wheel  bea  ring  nut 

Pliers  Wrench,  wheel  stud  nut 


Puller,  bearing 

(1)  Jack  up  the  axle  to  free  the  wheel  concerned  and  remove  the 
wheel  with  tire. 

(2)  Remove  hub  cap  nuts  and  cap. 

(3)  Remove  axle  nut  cotter  pin,  nut  and  drive  flange. 

(4)  With  wheel  bearing  wrench,  remove  the  bearing  lock  nut  and 
ring. 

(5)  Remove  the  bearing  adjusting  nut. 

(6)  Pull  off  brake  drum  assembly,  carrying  with  it  the  outer  bearing 
and  cup,  and  the  inner  bearing  cup. 

(7)  Pull  off  the  inner  bearing. 

(8)  Knock  out  bearing  cups  from  brake  drum  with  brass  drift  and 
hammer. 

c.    Wheel  Bearing  Installation. 

Jack  Wrench,  wheel  bearing  nut 

Pliers  Wrench,  wheel  stud  nut 

Wrench,  socket,  with  ratchet 
extension,  Vs-in. 

(1)  Lubricate  with  GREASE,  general  purpose,  No.  2,  and  install, 
or  replace  with  new  bearings. 

(2)  Install  brake  drum  assembly. 

(3)  Install  bearing  adjusting  nut,  bearing  lock  nut  and  ring. 

(4)  Install  drive  flange,  axle  nut  and  cotter  pin.  Install  hub  cap 
nuts  and  cap. 

(5)  Install  the  wheel  and  tire  and  remove  the  jack. 
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230.    SHIPMENT  BY  RAIL. 

a.  General  Procedure.  In  case  of  shipment  of  individual  vehicles  or 
where  the  organization  does  not  accompany  its  transportation,  vehicles 
are  turned  over  to  the  Quartermaster  for  shipment.  In  such  a  case,  the 
Quartermaster  is  responsible  for  furnishing  the  necessary  personnel  and 
material  for  loading  and  blocking  equipment.  Vehicles  are  usually 
shipped  on  flat  cars  (36  to  50  ft.  long),  gondolas  (36  to  60  ft.  long),  or 
special  box  cars  (50  ft.  long)  designed  for  the  handling  of  motor  ve- 
hicles. Automobile  cars  or  flat  cars  with  wooden  floors  are  the  most 
desirable  types  because  of  the  ease  of  loading  and  blocking. 

b.  Preparation  of  Railroad  Cars.  Transportation  must  be  inspected 
to  determine  if  the  cars  are  in  a  suitable  condition  to  carry  the  load 
safely  to  its  destination.  Strong  floors  are  required.  All  loose  nails, 
debris,  and  projections  not  an  integral  part  of  the  car  and  the  prescribed 
blocking  must  be  removed. 

c.  Preparation  of  Vehicles  for  Loading.  The  vehicle  should  be 
completely  lubricated  in  accordance  with  War  Department  Lubrication 
Guide  No.  20.  If  troops  are  not  traveling  with  their  vehicles,  all  loose 
property  and  tools  should  be  packed  and  secured  in  boxes,  and  hoods 
should  be  sealed  down  with  car  seals,  and  radiator  shutters  should  be 
closed. 

(1)  When  motor  vehicles  are  shipped,  fuel  tanks,  filters,  fuel  pumps 
and  carburetors  should  be  completely  drained  and  the  engine  run  to 
use  up  any  remaining  fuel.  When  vehicles  are  shipped  with  troops, 
draining  of  fuel  is  not  required  and  unloading  will  be  expedited. 

(2)  Tires  should  be  inflated  to  at  least  10  pounds  above  their  normal 
pressure  in  order  to  avoid  sagging  or  shifting  of  motor  vehicles  in  blocks. 

(3)  Cooling  system  should  be  completely  drained,  and  drain  cocks 
on  radiator,  engine  block  and  water  pump  cleared  by  inserting  a  wire, 
and  left  open.  A  large  card  reading  "no  water"  will  be  firmly  wired  to 
the  steering  wheel,  thereby  indicating  that  the  coolant  has  been  drained. 

(4)  The  positive  battery  cable  should  be  disconnected,  taped,  and 
tied  away  from  the  battery.  The  ignition  switch  should  be  in  the  OFF 
position. 
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COOLING  SYSTEM 


Pet  cocks  on  engine  black  open. 

Pet  cocks  on  radiator  open  

Pet  cocks  on  »ater  pump  open_ 
Pet  cocks  cleared  'insert  «•((*'_ 


FUEL  SYSTEM 


Fuel  pump  and  carburetor  drained_ 

Fuel  tanks  drained  

Engine  run  to  use  up  tuel  

filter  drained 


STORAGE  BATTERY 


Positive  coble  disconnected  and  toped_ 
Positive  cable  tied  a»oy  from  battery  


Inflated  10  pounds  above  narmal_ 


MISCELLANEOUS 


Gear  shift  levers  in  neufral_ 

Drive  shall  brake  set  

Hood  closed  and  sealed  


Topi,  curtains,  ond  cushions  secured  _ 
Windshield  and  doors  secured  


Keys  in  small  cloth  bag  tied  to  steering  wheel_ 

Vehicle  tagged  for  destination  

Rust  preventive  measures  complete  

Loose  parts,  and  tools  boned  and  secured  


RA  PD  3702 


Figure  277  —  Shipping  Inspection 


(5)  Tops,  curtains,  and  seat  cushions  should  be  secured  against  the 
weather.  Windshield  armor  should  be  blocked  to  prevent  possibility  of 
crashing  down  on  the  windshield  glass  and  windshield  wipers.  "Doors 
should  be  closed  and  lashed. 

(6)  A  systematic  inspection  should  be  made  with  the  aid  of  a  check 
sheet  illustrated  in  figure  217. 

(7)  The  key  should  be  placed  in  a  small  cloth  bag  securely  wired 
to  the  steering  wheel. 

d.  Facilities  for  Loading.  Whenever  possible,  vehicles  are  loaded  in 
and  unloaded  from  open  cars  under  their  own  power,  utilizing  per- 
manent end  ramps  and  platforms.  Movement  from  one  flat  car  to 
another,  along  the  length  of  the  train,  is  made  possible  by  cross-over 
plates  or  a  spanning  platform,  after  dismounting  car  hand  brake.  An 
improvised  ramp  can  be  made  from  railroad  ties.  Vehicles  may  be 
loaded  readily  in  gondola  cars  without  drop  ends  by  utilizing  a  crane. 
Secure  slings  through  the  pintle  at  the  rear  of  the  vehicle  and  the  tow 
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hooks  at  the  front.  In  case  of  shipment  in  side-door  box  cars,  a  dolly- 
type  jack  should  be  used  to  warp  the  vehicle  into  position  within  the 
car.  Removal  may  be  possible  under  vehicle  power,  after  power 
servicing. 

e.  Securing.  In  securing  or  blocking  a  vehicle,  three  motions  (length- 
wise, sidewise  and  bouncing)  must  be  prevented. 

( 1 )  Material  for  blocking  on  wooden-floored  cars  should  be  not  less 
than  2  by  4  inches.  Block  cut  from  material  6  by  6,  or  8  by  8  inches 
are  preferable.  Straps  should  be  placed  over  the  axles  and  secured  to 
the  floor.  Canvas,  cloth,  or  burlap  should  be  placed  between  the  blocks 
and  rubber  to  reduce  wear.  Blocking  should  be  snug  to  eliminate  play. 
In  case  of  metal  floors,  blocking  between  the  side  and  end  walk  is 
required. 

(2)  The  drive  shaft  brake  should  be  set  and  the  gears  placed  in 
neutral. 

(3)  Equipment  moving  from  manufacturer  to  arsenal  or  proving 
ground,  or  from  arsenal  or  proving  ground  to  army  post,  or  individual 
units  moving  from  one  army  post  to  another  must  be  placarded  "DO 
NOT  HUMP." 

(4)  Further  details  on  loading  are  to  be  found  in  "Special  Supple- 
ment Containing  Rules  Governing  the  Loading  of  Mechanized  and 
Motorizing  Army  Equipment";  also,  "Major  Caliber  Guns  for  the  United 
States  Army  and  Navy,  on  Open  Top  Equipment,"  published  by  the 
Association  of  American  Railroads,  Operations  and  Maintenance  De- 
partment, April  1,  1941.  Information  on  shipping  instructions  is  also 
given  in  FM  101-10. 

231.    SHIPMENT  BY  WATER. 

Preparation  is,  with  certain  modifications,  the  same  as  that  indicated 
for  rail  shipment.  However,  the  engine  requires  special  attention  to 
prevent  internal  corrosion. 

a.  Spark  plugs  must  be  removed  and  the  interior  of  the  cylinders 
sprayed  thoroughly  with  OIL,  lubricating,  preservative,  medium  (pref- 
erably while  the  motor  is  warm).  The  spray  must  be  directed  to  the 
valve  parts  and  pistons  while  the  engine  is  being  cranked  to  get  thor- 
ough internal  surface  coverage.  This  operation  can  also  be  carried  out 
while  the  motor  is  running  by  spraying  OIL,  lubricating,  preservative, 
medium  into  the  carburetor  air  intake,  with  the  motor  at  idling  speed.  The 
engine  is  speeded  up,  and  when  smoke  starts  to  enter  from  the  exhaust, 
the  ignition' is  cut  off  and  the  spray  is  continued  until  the  engine  stops. 

b.  Fuel  and  cooling  system  will  be  completely  drained,  as  indicated 
in  shipment  by  rail. 
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c.  All  apertures  such  as  spark  plug  holes,  crankcase  breathers,  front 
and  rear  axle  breathers,  bore  housing  air  vent,  exhaust  pipe,  etc.,  will 
be  sealed.  If  carburetor  is  not  removed,  the  air  intake  will  be  sealed.  If 
carburetor  is  removed,  the  opening  of  the  intake  manifold  will  be  sealed. 
Threaded  metal  plugs,  corks,  wooden  plugs  or  tape  may  be  used  for 
this  purpose. 

d.  The  crankcase  will  be  drained  completely  and  a  large  tag  read- 
ing "crankcase  drained,  refill  with  new  oil  before  starting  engine"  must 
be  firmly  wired  to  the  steering  wheel. 

e.  Opening  in  generator  and  starter  will  be  sealed  with  adhesive 
tape. 

f .  The  clutch  pedal  must  be  blocked,  with  the  clutch  in  the  released 
position,  in  order  to  release  pressure  on  clutch  plate.  Unless,  this  is  done 
serious  difficulty  may  result  due  to  corrosion. 

g.  All  exposed,  unpainted  metal  and  working  parts  should  be  pro- 
tected with  a  coat  of  COMPOUND,  rust  preventive,  light  or  OIL,  lubri- 
cating, preservative,  medium. 

h.  Batteries  will  be  removed  and  shipped  dry,  or  packed  in  such  a 
way  that  the  unit  must  be  handled  in  an  upright  position  at  all  times. 
Leads  should  be  taped  and  terminals  coated  with  COMPOUND,  rust 
preventive,  light. 

232.  LIMITED  STORAGE. 

Vehicles  in  this  category  are  those  which  are  ready  for  immediate 
service  but  not  used  for  less  than  thirty  days.  Fuel  and.  oil  will  be 
retained  to  maximum  capacity  in  the  vehicles.  Batteries  will  remain 
in  their  respective  vehicles  and  be  kept  charged.  The  vehicles  must  be 
cleaned  and  lubricated  thoroughly  before  they  are  placed  in  storage,  and 
various  types  of  nonmetallic  material  must  be  protected  according  to 
existing  regulations.  Brakes  will  not  be  set,  and  the  transmission  gear- 
shift will  be  placed  in  neutral. 

233.  INDEFINITE  STORAGE. 

Vehicles  in  this  category  are  those  which  will  not  be  required  for 
service  for  an  indefinite  period.  The  storage  of  vehicles  ami  equipment, 
and  the  inspection  thereof  for  this  situation  is  reviewed  in  AR  30-1055. 

a.  Storage  Conditions.  Vehicles  will  be  stored  in  closed  buildings 
or  covered  sheds,  if  available.  In  lieu  thereof,  cover  with  tarpaulins. 
Storage  surface  should  be  solid,  free  from  crushed  rock,  deep  dust  and 
oil  surfacing,  and  properly  drained.  Vehicles  should  be  raised  and 
blocked  to  keep  the  tires  off  the  ground.  If  not  completely  serviced  and 
maintenanced,  each  vehicle  is  tagged  to  indicate  what  repair;;  are  required 
before  it  is  returned  to  service. 
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b.  Drainage.  Fuel  tanks  are  drained  and  the  openings  plugged.  The 
cooling  system  is  drained  also,  and  all  drain  cocks  are  opened  and 
cleaned  with  a  wire  to  insure  removal  of  sediment  that  may  block  the 
flow  of  water.  A  light  oil  should  be  placed  in  the  water  pump. 

c.  Parts  Removal.  Engine  mechanical  accessories  such  as  carbure- 
tors and  fuel  pumps,  and  electrical  details  such  as  distributors,  lamps, 
generators,  shielding,  spark  plugs,  starting  motors,  etc.,  and  small  tools 
should  be  removed,  wrapped  in  oiled  paper  to  exclude  moisture,  and 
picked  in  a  separate  box  for  each  vehicle.  Each  box  must  be  marked 
to  identify  it  with  the  proper  vehicle  but  may  be  stored  separately  in 
warehouses,  if  practicable.  Tires  and  batteries  are  removed  and  stored 
as  indicated  below. 

d.  Storage  Batteries.  Batteries  removed  from  vehicles  will  be  pooled 
with  the  general  stock  of  issue  batteries  and  kept  charged  and  in  service 
whenever  possible. 

e.  Tires.  Tires  and  tubes  should  be  kept  in  a  cool,  dark,  dry  place. 
Used  casings  should  be  repaired,  cleaned  and  wrapped  in  burlap,  paper 
or  cloth,  and  stored  vertically  side  by  side.  Tubes  should  be  deflated, 
removed  from  the  casing,  cleaned,  repaired,  folded  loosely,  and  stored 
in  pasteboard  cartons.  Care  should  be  taken  that  there  are  no  sharp 
folds  and  that  a  small  amount  of  air  should  be  left  in  the  tube  to  keep 
creases  from  forming. 

f.  Rubber  Parts.  Rubber  material  such  as  engine  mountings,  grom- 
metSj  etc.,  must  be  suitably  protected  to  prolong  the  life  and  spring  of 
the  material  by  applying  a  so-called  rubber  lubricant  recommended  by 
the  quartermaster. 

g.  Bodies.  All  exposed  metal  parts  of  the  bodies  and  chassis  (gun 
rails,  etc.)  should  be  slushed  thoroughly.  Oil  drained  from  the  crank- 
case,  gear  oil  thinned  with  crankcase  oil,  or  oil  purchased  for  the  pur- 
pose may  serve  as  slushing  oil. 

h.  Engines.  The  crankcase  is  drained  and  flushed  with  a  light  oil 
other  than  kerosene  which  causes  corrosion.  About  Va  pint  of  heavy 
mineral  oil  is  poured  into  each  cylinder  and  distributed  by  cranking 
the  engine.  Oil,  grease,  or  graphite  is  placed  in  the  threads  of  the  spark 
plug  holes.  All  openings  are  plugged  with  tapered,  fitted  wooden  plugs. 
All  exposed  metal  parts  are  given  a  coating  of  suitable  slushing  oil. 
A  tag  is  placed  on  the  engine  on  which  inspectors  enter  initials  and 
inspection  dates. 
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i.  Equipment.  Leather  equipment  will  be  preserved  in  accordance 
with  instructions  contained  in  AR  30-3040.  Web  equipment,  felt  wash- 
ers, and  other  textiles  will  be  sprinkled  with  NAPTHALENE  flake,  as 
a  moth  preventive.  The  recommended  concentration  is  obtained  with 
about  1  pound  of  NAPTHALENE  per  100  cubic  feet  of  material.  Thick 
paper  gaskets  and  paper  gasket  material  will  be  kept  impregnated 
with  light  oil  to  prevent  shrinkage  and  drying.  CARBON  TETRA- 
CHLORIDE types  of  fire  extinguishers  must  be  kept  filled  with  liquid 
to  avoid  decomposition  and  deformation  of  the  cork  seats  and  washers 
therein.  Water  is  permissible  in  stored  extinguishers,  in  lieu  of  regular 
extinguisher  liquid,  in  emergency  only.  Flashlights  must  be  stored  with- 
out battery  cells  to  avoid  sulphation,  which  will  otherwise  occur  with  a 
resultant  ruination  of  the  flashlight  housing  and  terminals.  All  other 
tools  and  accessories  will  be  repainted  or  regreased  if  necessary. 

j.  Inspection  of  Vehicles  in  Storage.  Inspection  of  vehicles  in  stor- 
age will  be  made  not  less  than  once  each  month,  under  the  direct  super- 
vision of  a  commissioned  officer,  to  see  that  instructions  contained  in 
AR  850-15  are  being  complied  with. 
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Standard  nomenclature  lists   234 

Explanatory  publications    235 

234.  STANDARD  NOMENCLATURE  LISTS. 

a.  Armament. 

Gun,  machine,  cal.  .30,   Browning,   M1917  and 

M1917A1,  and  mounts    SNL  A-5 

Gun,  machine,  cal.  .50,  Browning,  M2,  heavy  barrel 

fixed  and  ground  mounts    SNL  A-39 

Gun,  submachine,  cal.  .45,  Thompson,  M1928A1 

and  Ml    SNL  A-32 

b.  Scout  cars,  M3A1   SNL  G-67 

c.  Cleaning,  preserving,  and   lubricating  materiels, 

recoil  fluids,  special  oils,  and  similar  items  of  issue ....  SNL  K-l 
Current  Standard  Nomenclature  Lists  are  as  tabu- 
lated here.  An  up-to-date  list  of  SNL's  is  maintained 

as  the  "Ordnance  Publications  for  Supply  Index" ....  OPSI 

235.  EXPLANATORY  PUBLICATIONS. 

a.  Armament. 

Browning  machine  gun,  cal.  .50,  M1917   FM  23-55 

Browning  machine  gun,  cal.  .50,  HB,  M2,  ground  FM  23-60 

Browning  machine  gun,  cal.  .50,  HB,  M2  (mounted 

in  combat  vehicles)    FM  23-65 

Grenades     FM  23-30 

Thompson  submachine  gun,  cal.  .45,  M1928A1   FM  23-40 

b.  Automotive  Materiel. 

Automotive  brakes    TM  10-565 

Automotive  power  transmission  unit   TM  10-585 

Chassis,  body,  and  trailer  unit   TM  10-560 

Ordnance  maintenance :  power  train  for  scout  cars — 

now  being  published  as  TM  9-1705   TM  9-1705A 

Ordnance  maintenance:  Hercules  JXD  gas  engine  for 

scout  cars — now  being  published  as  TM  9-1706  TM  9-1705B 

Ordnance   maintenance:    Hercules   DJXD  Diesel 

engine  for  scout  cars   TM  9-1705C 

Ordnance  maintenance:  Buda  6DT  317  engine  for 

scout  cars   TM  9-1705D 

Ordnance  maintenance:  body  and  chassis  for  scout 

cars — now  being  published  as  TM  9-1709   TM  9-1705E 

The  motor  vehicle   TM  10-510 
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c.  Cleaning,  preserving,  lubricating,  and  welding  mate- 
rials and  similar  items  issued  by  the  Ordnance  Dep't  TM  9-850 

d.  Maintenance  and  Inspection. 

Automotive  lubrication    TM  10-540 

Detailed  lubrication  instructions  for  ordnance  materiel 

OFSB  6  series 

Echelon  system  of  maintenance   TM  10-525 

Fire  prevention,  safety  precautions,  accidents   TM  10-360 

Hand,  measuring,  and  power  tools   TM  10-590 

Maintenance  and  repair   TM  10-520 

Motor  transport  inspection   TM  10-545 

Tune  up  and  adjustment    TM  10-530 

e.  Miscellaneous. 

Automotive  electricity    TM  10-580 

Camouflage   FM  5-20 

Defense  against  chemical  attack   FM  21-40 

Explosives  and  demolitions    FM  5-25 

Fuels  and  carburetion   TM  10-550 

List  of  publications  for  training,  including  training 

films  and  film  strip    FM  21-6 

Military  motor  transportation   TM  10-505 

Military  motor  vehicles   AR  850-15 

The  internal  combustion  engine   TM  10-570 

£.    Storage  of  Motor  Vehicle  Equipment   AR  850-18 
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Absorbers   ( See   Shock  absorber(s) 

(connecting  links)  ) 
Accessories 

carried  in  and  out  of  vehicle   46 

description,  general    56 

(See  also  Electrical  system  and 
accessories  and  Fuel  system  and 
accessories) 
Adjustments  of:  (See  a/so  Mainte- 
nance (and  adjustments)  ) 

axle,  rear    66-68 

fan  belts  (cooling  system) 

Buda-Lanova  Diesel  engine  126-127 

gasoline  engine    108 

Hercules  Diesel  engine    121 

governor  (Hercules  Diesel  engine)  216 
ignition  timing  (gasoline 

engine)    167-168 

service  brake    90-92 

pedal  linkage    90-91 

shock  absorbers    337 

steering  knuckle  bearing   59-60 

toe-in  of  wheels    60-61 

vacuum  pump  belt    241 

valve   tappet    (Hercules  gasoline 

engine)    203-204 

wheel  bearings    361-362 

Air  cleaner 

Diesel  engine    88 

gasoline  engine  powered  vehicles 

description    300 

installation    302 

maintenance    300-301 

removal      301-302 

vacuum  power  booster    86 

Air  leakage  in  tire   359 

Ammeter 

description    329-330 

gasoline  engine  powered  vehicles 

trouble  shooting    169-170 

Ammunition,  cleaning  gas  exposed....  49 
Antifreeze  chart  for  cooling  systems  116 

Armament 

accessories    46 

carriage   22-26 

cradle  mount    26 

tripod  mount  M1917A1   22 

tripod  mount  M3   22 

weapons  and  mounts    22 


Page  No. 

Automotive  materiel,  special  precau- 
tions for    51 

Axle  (assembly) 
front 

description  of    57 

installation  of    64-65 

maintenance  and  adjustment 

operations    52,  59-61 

removal  of    62-64 

trouble  shooting   57 

rear 

description  of    66 

installation  of    71-72 

maintenance  service  and  adjust- 
ments   66-68 

removal  of    69-71 

trouble  shooting    66 


Batteries  (-y) 

Diesel  engine   175-177 

gasoline  engine    129-135 

battery  fluid    132 

installation    135 

maintenance    132 

removal    133 

temperature  effects    132-133 

voltmeter  check    129-132 

Hercules  gasoline  engine 

checking  in  tune  up    193 

lubrication  and  servicing  instruc- 
tions   41 

storage    367 

Bearings  (See  specific  names) 

Blackout  lamp,  Diesel  and  gasoline 
engine  powered  vehicles   172 

Bleeding  brake  lines    92-94 

Blocking  or  securing  vehicle   365 

Body  of  vehicle 

description  of    8-10,  73 

fenders 

description   73-75 

installation    76 

removal    75-76 

maintenance  operations    53 

replacement  and  maintenance  of   73 

slushing  of  for  storage   367 
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Body  of  vehicle  —  Cont'd 
windshield  wipers 

description    77 

installation    77-78 

removal    77 

trouble  shooting    77 

Bosch  fuel  injection  system 

Buda-Lanova  Diesel  engine....  323-328 

check  valve    327 

description    323 

fuel  filters    328 

fuel  ignition  timing   324-326 

fuel  injection  pump    323-324 

fuel  nozzle  and  holder  as- 
sembly   327-328 

fuel  transfer  pump    317-318 

governor    326-327 

Hercules  Diesel  engine   306-322 

check  valve    316 

description    306 

fuel  filter    320-322 

fuel  injection  pump    306-315 

fuel  nozzle  and  holder  as- 
sembly   318-320 

fuel  transfer  pump    317-318 

governor    315-316 

Brake  fluid  reservoir    40-41 

Brake  hoses  (axle,  front) 

connect  at  frame    64-65 

disconnect  at  frame    63 

Brake  lines,  bleeding    92-94 

Brake  systems      79-98 

bleeding  the  lines   92-94 

description,  general    79 

drive  shaft  brake 

adjustment    94-95 

description    94 

installation    97-98 

removal    95-97 

replacement    97 

maintenance  operations    53 

master  cylinder 

description    83 

installation    83-84 

removal    83 

servicing    83 


Page  No. 

service  brake  adjustments 

after  relining   92 

brake  lines    92 

lining  wear    91-92 

pedal  linkage    90-91 

service  brake  pedal  linkage   89-90 

service  brake  shoes 

description    88 

installation    89 

removal    88-89 

trouble  shooting    79-83 

vacuum  power  booster 

air  cleaner    86 

check  valve    87-88 

description   84 

installation   85-86 

removal    85 

testing   84-85 

vacuum  pump  air  cleaner  (Diesel 
engine  only)    88 

Brake  vacuum  cylinder   40 

Braking  operation   19 

Breaker  contacts  (gasoline  engine 

powered  vehicles)   155-157 

Buda-Lanova  Diesel  engine 

Bosch  fuel  injection  system....  323-328 
(See  under  above  name  lor  de- 
tailed information) 

characteristics    267 

cleaning  carbon    240 

cooling  system    126-128 

(See  under  above  name  lor  de- 
tailed iniormation) 
cylinder  head 

installation    274-278 

removal    268-274 

description    267 

electrical   system   and  acces- 
sories   175-189 

(See  under  above  name  tor  de- 
tailed iniormation) 

flywheel  marking   :   279 

lubrication  instructions  for   35-38 

manifold 

installation    281-282 

removal    279-281 
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Buda-Lanova  Diesel  engine  —  Cont'd 
oil  pan,  removal  and  installation.  ..  282 

oil  pump    282-283 

trouble  shooting    219-222 

valves,  removal  and  installa- 
tion   278-279 

Bullet  sealing  tube,  installation 

of    360-361 

Bumpers  of  frame   294 

c 

Camouflage,  paint  as 

color,  gloss,  stenciling   44 

preserving    44-45 

Cap  of  distributor  (gasoline  engine)  155 

Capacity  of  crankcase   6 

Carbon,  cleaning    240 

Buda-Lanova  Diesel  engine   240 

Hercules  Diesel  engine    240 

Hercules  gasoline  engine    204 

Carburetor 

gasoline  engine 

description    298 

installation   300 

maintenance  and  adjustment   298 

removal    299 

trouble  shooting    304 

Hercules  gasoline  engine 

checking  tune  up    193 

Carriage  for  machine  gun  mounts..  22-26 

description    24-25 

lubrication    26 

replacement    25-26 

Cautions  (See  a/so  Precautions 
(special)  ) 

cooling  systems    115-116 

draining  oil    40 

shifting  gears    19 

Chains,  description  and  use  of  on 

vehicle    19-20 

Characteristics  of: 

Buda-Lanova  Diesel  engine   267 

Hercules  Diesel  engine    217 

Hercules  gasoline  engine    190 

Charging  the  battery   (gasoline  en- 
gine powered  vehicle)    132 


Page  No. 

Chart,  antifreeze  (cooling  systems)..  116 

'  Charts,    preventive  maintenance, 
inspection 

1,000  miles    32-33 

prestarting,  during  and  after  op- 
eration   34 

Chattering  in  clutch    100 

Check  valve 

Bosch  fuel  injection  system 

Buda-Lanova  Diesel  engine    327 

Hercules  Diesel  engine    316 

vacuum  power  booster    87-88 

Chemicals,  liquid,  removal  of   49-51 

Cleaning 

carbon  (See  Carbon,  cleaning) 

engine  parts,  before  removing   42 

gas  exposed  materiel    49 

gasoline  engine  powered  vehicles 

battery    132 

cooling  system    116 

Hercules  Diesel  engine 

fuel  filter    320-322 

oil  filter    246 

Cleaning  and  preservation 

cleaning    42 

paint(-ing)    42-43 

as  camouflage    44 

lubricating  devices    45 

metal  surfaces    43-44 

preparing  for    43 

removing    45 

preserving  camouflage    44-45 

Clutch    99-102 

description  and  operation  of   99 

installation  of   102 

maintenance    and  adjust- 
ment   53, 100-101 

removal  of    101-102 

trouble  shooting    99-100 

Clutch  and  brake  pedals,  location  of  11 
Coil  distributor  circuit  (gasoline  en- 
gine)   168 

Cold  weather  operation 

Diesel  engine  vehicles    21 

gasoline  engine  vehicles    20-21 
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Color,  paint  as  camouflage   44 

Controls 

description    10-11 

trouble  shooting  (gasoline  engine 
powered  vehicles)    305 

Cooling  system 

Buda-Lanova  Diesel  engine  ...  126-128 

cautions    115-116 

description  of    126 

fan    126-127 

radiator    104-107 

servicing    116-117 

thermostat    127-128 

trouble  shooting    104 

water  pump    127 

gasoline  engine    103-117 

cautions    115-116 

description  of    103 

.  fan    108-111 

radiator    104-107 

servicing    116-117 

trouble  shooting    104 

water  pump    111-115 

Hercules  Diesel  engine    118-125 

cautions    115-116 

description  of    118 

fan    119-122 

radiator    104-107 

servicing    116-117 

thermostat    124-125 

trouble  shooting    104 

water  pump    122-124 

maintenance  operations    53 

Corrosion,  prevention  of  in  water 

shipment    365-366 

Cradle  mount  M30  (Browning  ma- 
chine gun,  cal.  .50,  M2)   26 

Crankcase,  capacity  of    6 

Crew   3 


Current  regulator  relay  (Diesel  and 
gasoline  engine  powered  vehicles)  144 

Cut-out  relay  (Diesel  and  gaso- 
line engine  powered  vehicles)..  143-144 


Page  No. 


Cylinder  head 

Buda-Lanova  Diesel  engine 

installation    274-278 

removal    268-274 

Hercules  Diesel  engine 

installation    227-234 

removal    223-227 

Hercules  gasoline  engine 

installation    195-196 

removal    "193-195 

Cylinders,    missing  (Buda-Lanova, 
Hercules  and  Diesel  engines)   221 

D 

Data,  tabulated  (vehicle)    3-6 

Decontamination 

procedure  for    50-51 

protective  measures    49-50 

Definitions  of  maintenance  terms   52 

Description 

air  cleaner  (gasoline  engine)...   300 

axles 

front    57 

rear    66 

body  of  vehicle    73 

fenders    77 

windshield  wipers    77 

Bosch  fuel  injection  system 

Buda-Lanova  Diesel  engine    323 

Hercules  Diesel  engine    306 

brake  systems 

bleeding  the  lines   92-94 

description,  general    79 

drive  shaft  brake    94 

master  cylinder   83 

service  brake  shoes    88 

vacuum  power  booster    84 

Buda-Lanova  Diesel  engine    267 

carburetor  (gasoline  engine)    298 

carriage  for  machine  gun  mounts  24-25 

clutch    99 

controls    10-1,1 
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D — Cont'd 

Description  —  Cont'd 
cooling  systems 

Buda-Lanova  Diesel  engine   126 

gasoline  engine    103 

Hercules  Diesel  engine    118 

electrical   system   and  accessories 

Diesel  engine    175 

gasoline  engine    129 

exhaust  system    293 

fuel  system  and  accessories  (gaso- 
line engine  powered  vehicles)....  295 

gasoline  engine  powered  vehicles.  ..  108 

Hercules  Diesel  engine    217 

Hercules  gasoline  engine    190 

instrument  cluster    329 

mounts,  tripod,  M1917A1  and  M3  22 
oil  pump 

Hercules  Diesel  engine    235-236 

Hercules  gasoline  engine    198 

propeller  shafts    333 

shock  absorbers    336 

speedometer    331 

springs   335 

steering  gear    339 

transfer  case   347 

transmission    351 

vacuum  pump  (Hercules  Diesel  en- 
gine)   240 

valve  mechanism  (Hercules  Diesel 
engine)   237 

valves  (Hercules  gasoline  engine)..  198 

vehicle    8-10 

voltmeter   332 

wheels    359 

Diesel  engine 

cold  weather  operation    21 

starting  and  warming  up  of 

precautions    14-15 

after  long  shut-down    15-16 

routine  method    17 

C See  a/so  Buda-Lanova  and  Her- 
cules Diesel  engines) 

Dimensions  of  vehicle    3 


Page  No. 

Dismounting  gun  and  cradle  mount 
M30    26 

Distributor  cover  and  rotor  (gaso- 
line engine)    168-169 

Distributor  (electrical  system) 
gasoline  engine 

description    154-155 

installation   158-160 

latest  models 

installation    160-1' 

removal    If 

lubrication    IS 

maintenance     and  adjust- 
ment   155-157 

removal    157-158 

Hercules  gasoline  engine  checking 
in  tune  up   193 

Drag  link 
axle,  front 

connect    64 

disconnect    63 

steering  gear    339 

Draining 

fuel  tanks  for  storage    367 

oil  (engine  lubricating  system)   40 

Drive  gear,  Bosch  fuel  injection  sys- 
tem (Hercules  Diesel  engine)   306 

Drive  shaft  brake  (See  under  Brake 
systems) 


Electrical  system  and  accessories 
Diesel  engine  powered  vehicles 

batteries    175-177 

description    175 

fuzes    170-171 

generator    180-187 

head  lamps    171-172 

heater    173-174 

horn    174 

series-parallel  switch    187-188 

shielding    188 

starting  motor    178-180 

switches    188-189 

tail  lamps    172-173 

trouble  shooting   136,  138-139 
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Electrical  system  and  accessories — Cont'd 
gasoline  engine  powered 

vehicles    129-174 

battery    129-135 

description    129 

distributor    154-161 

fuses    170-171 

generator    137-143 

head  lamps    171-172 

heater    173-174 

horn    174 

ignition  coil    149-154 

ignition  trouble  shooting  ....  168-170 

shielding    165-166 

spark  plugs    161-165 

starting  motor    135-137 

switches    171 

tail  lamps    172-173 

terminal  box    171 

timing    167-168 

maintenance  operations    53 

Engine  lubricating  system 

oil  filter    39 

oil  level    40 

servicing    40 

Engines  (See  also  specific  names) 

maintenance  operations    53 

parts  removal  for  storage  of  vehicle  367 

preparation  of  for  storage   367 

types  used  in  Scout  car  M3A1   10 

F 

Fan  (cooling  system) 

Buda-Lanova  Diesel  engine  ....  126-127 

adjusting  fan  belts    126-127 

description    126 

removal  and  installation    127 

removal  of  fan  and  pulley   126 

gasoline  engine 

adjusting  fan  belt    108 

description    108 

fan  blades 

installation    Ill 

removal    109-111 


Page  No. 

fan,  hub,  and  bracket  assembly 


installation    109 

removal    108 

lubrication   Ill 

Hercules  Diesel  engine 

fan  belts 

adjusting    121 

replacing    121-122 

fan  blade,  removal  and  installa- 
tion   119 

fan  pulley  and  bracket,  removal 
and  installation    120 

function  of    119 

Fenders 

description    73-75 

installation    76 

removal    75-76 

Filter,  voltage  regulator 

Diesel    and    gasoline  engine 

powered  vehicles    148-149 

(See  a/so  Fuel  filters) 

Fluid,  battery  (gasoline  engine)   132 

Flywheel  marking 

Buda-Lanova  Diesel  engine    279 

Hercules  Diesel  engine    235 

Frame  of  vehicle    294 

Front  end  of  vehicle  (axle,  front) 

lower    65 

raise    62 

Fuel  filters 

Bosch  fuel  injection  system 

Buda-Lanova  Diesel  engine    328 

Hercules  Diesel  engine 

cleaning    320-322 

description    320 

installation  and  removal    322 

Fuel  gage 

description    330 


gasoline  engine  powered  vehicles..  171 
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Fuel  injection  pump 

Bosch  fuel  injection  system 

Buda-Lanova  Diesel  engine 

description  and  operation  306-307 

installation    323-324 

removal    323 

Hercules  Diesel  engine 

drive  gear    306 

installation    309-315 

lubrication    315 

operation    307 

removal    307-308 

Fuel   injection  system   (See  Bosch 
fuel  injection  system) 

Fuel  injection  timing 

Bosch  fuel  injection  system 
Buda-Lanova  Diesel  engine 

explanation  of    324 

procedure  for    324-326 

Fuel  knocks  in  cylinders    222 

Fuel  nozzle  and  holder  assembly 
Bosch  fuel  injection  system 
Buda-Lanova  Diesel  engine 

description    327 

removal  and  installation   328 

Hercules  Diesel  engine 

description    318 

installation    319-320 

removal    319 

Fuel  pump  (See  under  Fuel  system 
and  accessories) 

Fuel  system 

lubrication  and  servicing  instruc- 
tions   41 

maintenance  operations    54 

Fuel  system  and  accessories 

gasoline  engine  powered  vehicles 
air  cleaner 

description    300 

installation    302 

maintenance    300-301 

removal    301-302 


Page  No. 

carburetor 

description    298 

installation    300 

maintenance  and  adjustment..  298 

removal    299 

description    295 

filter    297 

fuel  and  vacuum  pump 

description    295 

installation    296 

maintenance    295-296 

removal    296 

trouble  shooting    304-305 

fuel  tanks    295 

trouble  shooting   302-305 

carburetor    304 

controls  ,   305 

fuel     302-303 

fuel  pump    304-305 

manifolds    305 

Fuel  tanks 

drainage  of  for  storage  of  vehicle....  367 
gasoline  engine  powered  vehicles....  295 
Fuel  transfer  pump 

Bosch  fuel  injection  system 
Hercules  and  Buda-Lanova 
Diesel  engines 

description    317 

installation    318 

priming  device    317 

removal    317-318 

Fuel  trouble  (gasoline  engine)....  302-303 

Fuses  (Diesel  and  gasoline  en- 
gine powered  vehicles)   170-171 


Gages  (See  Instruments  and  gages) 

Gas,  materiel  affected  by    49-51 

automotive  materiel,  special  pre- 
cautions for    51 

cleaning    49 

decontamination    49-51 

procedure  for    50-51 

protective  measures    49-50 

protective  measures    49 
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Gasoline  engine  powered  vehicles 

cold  weather  operation    20-21 

cooling  system    103-117. 

electrical  system  and  accessor- 
ies   129-174 

fuel  system  and  accessories   295-305 

(See  under  above  names  for  de- 
tailed information) 

starting  and  warming  up   11-14 

stopping    21 

( See  also  Hercules  gasoline  engine) 

Gearshifts 

caution    19 

operation    17-19 

transfer  case    18 

transmission    18 

Generator 

Diesel  engine 

description   180 

installation    185-187 

maintenance  and  adjustment   138 

removal    181-185 

trouble  shooting    138-139 

gasoline  engine 

description   ..„   137-138 

installation   141-143 

maintenance  and  adjustment   138 

removal    140-141 

trouble  shooting   138-139 

Governor 

Bosch  fuel  injection  system 

Buda-Lanova  Diesel  engine  326-327 
Hercules  Diesel  engine 

adjustment    316 

description    315 

lubrication    316 

Grinding  valves  (Hercules  gasoline 
engine)    201 

H 

Halt,  inspection  at  the   28-29 

Hand  brake,  location  and  use  of   11 

Head  lamps  (Diesel  and  gasoline 

engine  powered  vehicles)    171-172 


Page  No. 

Heater 

Diesel  engine 

function    173 

removal  and  installation   174 

gasoline  engine 

function  of    173 

installation  and  removal   174 

type  and  removal  of    171 

Hercules  Diesel  engine    217-266 

Bosch  fuel  injection  system....  306-322 
(See  under  above  name  lor  detailed 
information) 

characteristics    217 

cleaning  carbon    240 

cooling  system    118-128 

(See  under  above  name  I'or  de- 
tailed information) 

cylinder  head 

installation    227-234 

removal    223-227 

description,  general    217 

electrical  system  and  acces- 
sories  175-189 

(See  under  above  name  ;for  de- 
tailed  information) 

engine  vacuum  pump  oil  sep- 
arating tank    245-246 

flywheel  marking   234 

installation  of    258-266 

manifold,  removal  and  installation 

of    234 

oil  filter    246 

oil  pan    234-235 

oil  pump    235-237 

removal  of   246-257 

trouble  shooting    219-222 

vacuum  pump    240-245 

valve  mechanism    237-240 

Hercules  gasoline  engine 

characteristics    191 

cleaning  carbon    204 
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Hercules  gasoline  engine  —  Cont'd 
cylinder  head 

installation    195-196 

removal    193-195 

description,  general    190 

flywheel  marking    196 

installation  of    212-216 

manifold,  removal  and  installation 

of    197 

oil  pan,  removal  and  installa- 
tion of    197-198 

oil  pump   198 

removal  of    204-212 

trouble  shooting    191-193 

tune  up    193 

valves    198 

removal  and  installation  of..  199-204 

Hood  of  engine,  description  of   8 

Horn  (button) 

Diesel  engine  powered  vehicles   175 

gasoline  engine  powered  vehicles..  174 

removal  and  installation    344 

Hydraulic  brake  hose  (axle,  rear) 

connect    72 

disconnect    71 

Hydrometer  correction  chart    133 

I 

Ignition  (gasoline  engine) 
coil 

description    149-150 

installation    152-154 

removal    150-152 

trouble    shooting    and  mainte- 
nance   150 

timing,  adjustment  of    167-168 

trouble  shooting 
ammeter 

abnormal  discharge    170 

no  discharge    170 

normal  discharge    169-170 

coil  distributor  circuit  and  cover  168 

distributor  rotor    168-169 

spark  plugs 

cables    169 

testing    169 


Page  No. 

type    171 

Inflation  pressures  of  tires   359 

Inspection 

at  the  halt    28-29 

charts,  preventive  maintenance..  32-34 

operation 

after    29 

during    28 

periodic 

additional    inspection    list  for 

Diesel  engines    31 

1,000  miles   29-31 

prestarting    28 

purpose    27-28 

vehicles  in  storage    368 

Instrument  cluster 

ammeter    329-330 

description  of    329 

fuel  gage    330 

oil  pressure  gage    330 

removal  of   330-331 

Instruments  and  gages    329-332 

instrument  cluster    329-331 

maintenance  operations   54 

speedometer    331 

voltmeter    332 


Kits,  list  of  items  in.. 

L 


48 


Leakage  in  cooling  systems   104 

Lights  (gasoline  engine  powered  ve- 
hicles)   171 

Liquid  chemicals,  removal  of   49-51 

Loading 

facilities  for    364-365 

preparation  of  vehicles  for   363-364 

"Log  Book,"  use  of   48 

Lubricating  system  (See  Engine  lub- 
ricating system) 

Lubricating  devices,  painting    45 
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Lubricating  oil  filter  (See  Oil  filter) 
Lubrication  (system) 

carriage  for  machine  gun  mounts..  26 
cooling  system 
gasoline  engine 

fan  hub  roller  bearings   Ill 

water  pump    112 

Hercules  Diesel  engine 

fan    121 

water  pump    124 

cradle  mount  M30    26 

detailed  instructions    40-41 

battery    41 

brake  fluid  reservoir   40-41 

brake  vacuum  cylinder   40 

fuel  system    41 

reports  and  records    41 

shock  absorbers    40 

distributor  (gasoline  engine)   157 

engine  lubricating  system    39-40 

general  remarks  on   35 

governor  (Hercules  Diesel  engine)  46 
instructions  for  engines 

Buda-Lanova  Diesel    35-38 

Hercules  Diesel    38-39 

maintenance  operations    54 

methods  of  application    39 

schedules    35 

M 

Maintenance  (and  adjustments) 

axle,  front   59-61 

steering  knuckle  bearing    59-60 

axle,  rear    66-68 

clutch   100-101 

electrical  system 

Diesel  engine  powered  vehicles 

generator    138 

head  lamps    172 

shielding    166 

starting  motor    136 

gasoline  engine  powered  vehicles 

battery    132 

carburetor    298 

distributor    155-157 


Page  No. 

generator    138 

head  lamps    172 

ignition  coil    150 

shielding    165 

starting  motor    136 

springs    337 

steering  gear    342-344 

tires  and  tubes    359-360 

Maintenance  of: 

body  of  vehicle    73 

Bosch  fuel  injection  system 
Buda-Lanova  Diesel  engine 

check  valve   327 

secondary  fuel  filters    328 

Hercules  Diesel  engine 

check  valve    306 

exhaust  system    293 

gasoline  engine  powered  vehicles 

air  cleaner   .„  300-301 

fuel  pump    295-296 

vacuum  pump    295-296 

propeller  shafts    333  " 

Maintenance  operations    52-55 

definition  of  terms    52 

repair  jobs,  allocation  of    52-54 

scope  of    52 

trouble  shooting,  general    55 

Maintenance,  preventive,  charts 

1,000  miles      32-33 

prestarting,  during  operation  and 
after  operation    34 

Manifold 

Buda-Lanova  Diesel  engine 

installation    281-282 

removal    279-281 

gasoline  engine 

trouble  shooting    305 

Hercules  Diesel  engine: 

removal  and  installation   234 

Hercules  gasoline  engine    197 

Manuals,  manufacturers',  use  of    48 


Marking    flywheel    (Sen  Flywheel 
marking) 
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Master  cylinder  (See  under  Brake 
systems) 

Materiel  affected  by  gas  (See  Gas, 
materiel  affected  by) 

Metal  parts  (surfaces) 

care  of  gas  exposed    49 

painting    43-44 

slushing  for  storage    367 

Mounts,  tripod,  M1917A1  and  M3.  ..  22 

N 

Noises  in: 

transfer  case    348 

transmission    352 

Number  of  crew    3 


Oil 

engine  lubricating  system   40 

Hercules  gasoline  engine    192 

Oil  filter 

description  and  location  of   39 

Hercules  Diesel  engine    246 

Oil  pan 

Buda-Lanova  Diesel  engine   282 

Hercules  Diesel  engine 

installation    235 

removal    234-235 

Hercules  gasoline  engine 

installation    198 

removal   197-198 

Oil  pressure  gage    330 

Oil  pump 

Buda-Lanova  Diesel  engine  ....  282-283 

Hercules  Diesel  engine 

description    235-236 

installation    236-237 

Hercules  gasoline  engine    198 

Oil  separating  tank  ( See  Hercules 
Diesel  engine  under  Vacuum  pump) 

Operation 

brakes    19 

clutch    99 


Page  No. 

cold  weather 

Diesel  engine  powered  vehicles..  21 
gasoline  engine  powered  ve- 
hicles   20-21 

fuel    injection    pump  (Hercules 
Diesel  engine)    307 

gearshifts    17-19 

cautions    19 

transfer  case    19 

transmission    18 

inspection 

after    29 

during    28 

traction  aids    19-20 

vehicle 

starting  on  a  grade   17 

starting  on  level  ground   17 

voltage  regulator   (Diesel  engine 
powered  vehicles)    148 

Ordnance  Motor  Book,  use  of   48 

Organization  spare  parts    56 

Overheating  cooling  systems    104 


Paint(-ing) 

(as)  camouflage 

color,  gloss,  and  stenciling   44 

preserving    44-45 

lubricating  devices    45 

metal  surfaces    43-44 

preparing  for    43 

removing    45 

Panel  lights   (gasoline  engine  pow- 
ered vehicles)    171 

Periodic  inspection 

additional  list  for  Diesel  engines....  31 
1,000  miles    29-31 

Pintle  and  toe  hooks   294 

Popping,    spitting,    and    knock  in 
engines    193 

Precautions  (special) 

automotive  materiel    51 

shielding  (Diesel  and  gasoline  en- 
gines)   165-166 
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P— Cont'd 

Precautions  (special)  —  Cont'd 

starting  and  warming  up  (Diesel 
engine)   14-15 

Preservation  (See  Care  and  preser- 
vation) 

Prestarting  inspection   28 

chart   34' 

Priming    device    (Buda-Lanova  and 
Hercules  Diesel  engines)    317 

Propeller  shafts 
axles 
front 

connect   64 

disconnect    62-63 

rear 

connect    72 

disconnect    71 

description  and  maintenance    333 

unit  replacement    333-334 

Pumps  (See  specific  names) 


Radiator  (cooling  system) 

description   104 

installation    105-107 

removal    104-105 

Radiator  shutters,  location  of   11 

Rail,  shipment  by   363-365 

Rattling  clutch   100 

Rear  end  of  vehicle  (axle,  rear) 

lower    72 

raise    69-70 

Records  of  lubrication    35,41 

Repair  jobs,  allocation  of   52-54 

Repairing,  definition  of   54 

Replacement  of: 

carriage  for  machine  gun  mounts  25-26 

components  of  body  (vehicle)   73 

exhaust  system    293 

propeller  shafts   333-334 

spark  plugs    164-165 


Page  Na. 

steering  gear    344-346 

vacuum  pump  belt    241 

Replacing,  definition  of   52 

Roller  of  frame   294 

Rubber  parts,  storage  of   367 


Schedules,  lubrication    35 

Scout  Car  M3A1  (See  Vehicle) 

Seating  accommodations    10 

Securing  or  blocking  vehicle   365 

Secondary  fuel  filter  (Buda-Lanova 
Diesel  engine)    328 

Series-parallel  switch  (Diesel  engine 
powered  vehicles)    187-188 

Service  brake  pedal  linkage   88-90 

adjustments   90-91 

Service  brake  shoes  and  adjustments 
(See  under  Brake  systems) 

Service  head  lamp   172 

Servicing 

cooling  systems 

Buda-Lanova  Diesel  engine..  116-117 

gasoline  engine    116-117 

water  pump   111-112 

Hercules  Diesel  engine   116-117 

water  pump    123 

definition  of    52 

engine  lubricating  system   40 

master  cylinder    83 

spark  plugs  (gasoline  engine)   164 

Shielding  (electrical  system) 
Diesel  engine  powered  vehicles 

description    188 

maintenance    166 

precautions    165-166 

gasoline  engine  powered  vehicles 

description    165 

maintenance    166 

precautions    165-166 

testing   166 
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Shift  levers    11 

Shifting  (See  Gearshifts) 
Shimmy 

axle,  front    57 

steering  system    339 

Shipment  and  storage    363-368 

shipment  by  rail    363-365 

shipment  by  water   365-366 

storage 

indefinite   366-368 

limited    366 

Shock  absorber(s)  (connecting  links) 

adjustments    337 

axles 
front 

connect    64 

disconnect    63 

rear 

connect    72 

disconnect      70 

description    336 

lubrication  and  service  instructions  40 

maintenance  operations    54 

removal  and  installation    338 

Slipping  clutch    99 

Slushing  metal  parts  for  storage   367 

Smoke  in  exhaust  gases  (Buda- 
Lanova  and  Hercules  Diesel 
engines)    221-222 

Spark  plugs 

gasoline  engine  powered  vehicles 

description    161-164 

installation    165 ' 

removal    165 

replacement    164-165 

servicing   164 

trouble  shooting    169 

Hercules  gasoline  engine 

checking  in  tune  up   193 

Speed,  data  on   6 

Speedometer  assembly    331 
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Spring  clips 
axles 
front 

disconnect    63 

install    64 

rear 

connect    72 

remove   '.  70 

Springs 
axle,  rear 

connect    72 

disconnect    70-71 

description    335 

maintenance  and  adjustments....  54,  337 

removal  and  installation   337-338 

trouble  shooting   336 

Starter  (gasoline  engine)   171 

Starting  and  warming  up 

Diesel  engine 

after  long  shut-down   15-16 

precautions   14-15 

routine  method    17 

gasoline  engine    11-14 

Starting,    hard    (Buda-Lanova  and 
Hercules  Diesel  engines)   219 

Starting  hints    14 

Starting  motor 

Diesel  engine  powered  vehicles 

description   178 

installation   :   179-180 

maintenance  and  adjustments.  ..  136 

removal   179 

trouble  shooting   178-179 

gasoline  engine  powered  vehicles 

description   135-136 

installation    137 

maintenance  and  adjustments....  136 

removal    137 

trouble  shooting    136 

Starting  the  vehicle.....   17 

Steering,  hard 

axle,  front    57 

trouble  shooting    342 

wheels    359 
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Steering  gear 

description    339 

maintenance  and  adjust- 
ments   54,  342-344 

replacement  of  components   344-346 

trouble  shooting    339-342 

Steering    knuckle    bearing,  adjust- 
ment of    59-60 

Steering  wheel    10 

Stopping 

gasoline  engine    21 

vehicle    19 

Storage 

batteries    367 

care  of    133 

(See  a/so  Shipment  and  storage) 

Switches 

Diesel  engine  powered 

vehicles    171,  188-189 

gasoline  engine  powered  v<  hides....  171 


Tail  lamps  (Diesel  and  gasoline 

engine  powered  vehicles)   172-173 

Temperature  effects  on  battery..  132-133 

Terminal  box  (Diesel  and  gasoline 
engine  powered  vehicles)    171 

Terms,  maintenance,  definition  of  ...  52 

Testing 

gasoline  engine  powered  vehicles 

shielding    166 

spark  plugs    169 

vacuum  power  booster    84-85 

Thermostat  (cooling  system) 

Buda-Lanova  Diesel  engine 

description    127 

installation    128 

removal    127-128 

Hercules  Diesel  engine 

description    124 

installation    125 

removal    124 
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Throttle,  location  and  use  of   11 

Timing,  ignition,  adjustment  of..  167-168 
Tires  and  tubes 

inflation  pressure    359 

maintenance  and  adjustments..  359-369 

storage  of    367 

(See  also  Wheel  and  tire  assem- 
blies) 

Toe  hooks    294 

Toe-in  adjustment  of  front  wheels..  60-61 

Tools  and  equipment   46-48 

equipment    46 

general  remarks  on   46 

manuals    48 

Ordnance  Motor  Book   48 

tools   46-48 

Top  of  vehicle  body   10 

Traction  aids   19-20 

Transfer  case 

description    347 

installation   349-350 

removal    349 

trouble  shooting    347-348 

use  of  in  shifting   18 

Transfer  pump   (See  Fuel  transfer 
pump) 

Transmission 

description    351 

installation    357-358 

maintenance  operations    54 

removal    353-357 

trouble  shooting    351-353 

use  of  in  shifting   18 

Tripod  mounts,  M1917A1  and  M3....  22 

Trouble  shooting 
axles 

front    57 

rear    66 

brake  systems    79-83 

Buda-Lanova  Diesel  engine   219-222 
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Trouble  shooting  —  Cont'd 

clutch    99-100 

cooling  systems    104 

electrical  system 

Diesel  engine  136,  138-139 

generator    138-139 

starting  motor   178-179 

gasoline  engine 

ammeter    169-170 

generator    138-139 

ignition  coil    150 

spark  plug   169 

starting  motor    136 

Hercules  Diesel  engine   219-222 

Hercules  gasoline  engine   191-193 

ignition  (See  under  Ignition) 

references  to  within  text   55 

sP"ngs    336 

steering  gear   i   339-342 

transfer  case    347-348 

transmission    351-352 

wheels    359 

windshield  wipers    77 

Tune  up  of  Hercules  gasoline  engine..  193 

V 

Vacuum  power  booster  (See  under 
Brake  systems) 

Vacuum  pump 
gasoline  engine 

description    295 

maintenance    295-296 

removal  and  installation   296 

Hercules  Diesel  engine 

belt,    adjustment   and  replace- 
ment of    241 

description    240 

installation    242-245 

oil  separating  tank 

installation      246 

removal    245 

removal  of    242 

Valve(s)  (mechanism) 

Buda-Lanova  Diesel  engine  ..  278-279 
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Hercules  Diesel  engine 

description    237 

installation    238-240 

removal      237-238 

Hercules  gasoline  engine 

description    igg 

grinding    201 

installation    201-203 

removal    199-200 

spring,  removal  of   200-201 

tappet  adjustment    203-204 

Vehicle 

armament    22-26 

axles 

front    62-65 

rear    66-72 

b°dy    73-78 

brake  systems   "   79-98 

clutch    99-102 

cooling  systems 

Buda-Lanova  Diesel  engine  126-128 

gasoline  engine    103-117 

Hercules  Diesel  engine   118-125 

data,  tabulated    3.6 

description    g_j0 

controls    10-11 

electrical   system   and  accessories 

Diesel  engine    175-189 

gasoline  engine    129-174 

engines  (See  specific  names) 

frame   294 

fuel  system  and  accessories   295-305 

inspection    34 

maintenance  operations,  scope  of  52-55 

materiel  affected  by  gas   49-51 

operation  instructions    11-21 

shipment  and  storage   363-368 

tools  and  equipment  on   46-48 

wheels    359-362 

Ventilators,  control  of   n 

Voltage  regulator  (Diesel  and  gas- 
oline engines) 

description    143-144 

failure  in  operation    148 

filter    148-149 
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Voltage  regulator  (Diesel  and 
gasoline  engines)  —  Cont'd 

installation    146-148 

removal    144-146 

Voltage  regulator  relay  (Diesel  and 
gasoline  engines)    144 

Voltmeter 

description  of    332 

gasoline  engine    171 

check    129-132 

w 

Wandering  (axle,  front)   57 

Warm  up  of  engines  (See  Starting 

and  warming,  up) 
Water  pump  (cooling  system) 

Buda-Lanova  Diesel  engine   127 

gasojine  engine 

description    Ill 

installation    114-115 

lubrication    112 

removal    112-114 

servicing    111-112 

Hercules  Diesel  engine 

description    122 

installation    123 

lubrication    124 

removal    122-123 

servicing    123 
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Water,  shipment  by   365-366 

Water  temperature  gage   330 

Weapons  and  mounts   22 

Wheel  and  tire  assemblies 
axles 

front,  removal  and  positioning  of 

to  chassis    64 

rear,  installation  and  removal  of  71 

Wheel  bearings 

adjustments   361-362 

installation  and  removal  of   362 

Wheels 

description    359 

maintenance  and  adjust- 
ments  54,359-361 

trouble  shooting   359 

wheel  bearings    361-362 

Windshield,  description  of   8 

Windshield  wipers 

control  of    11 

description  of    77 

installation  of    77-78 

removal  of    77 

trouble  shooting    77 

Wood  parts,  cleaning   43 
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